Digitized  by  the  Internet  Archive 

in  2008  with  funding  from 

IVIicrosoft  Corporation 


http://www.archive.org/details/diseasesofkidney02kell 


DISEASES  OF  THE  KIDNEYS, 
URETERS  AND  BLADDER 


DISEASES  OF 

THE  KIDNEYS,  URETERS 

AND  BLADDER 

WITH  SPECIAL  REFERENCE  TO  THE  DISEASES  IN  WOMEN 


BY 

HOWARD  A.  KELLY,  M.D.,  LL.D. 

PROFESSOR  OF  GTNECOLOGICAL  SURGERY  IN  THE  JOHNS  HOPKINS  TNIVERSITY,  AND  GTNECOLOGIST 
TO  THE  JOHNS  HOPKINS  HOSPITAL,  BALTIMORE 


AND 

CURTIS  F.  BURNAM,  M.D. 


ASSOCIATE  IN  GTNECOLOGT  JOHNS  HOPKINS  HOSPITAL' 


VOLUME    n 


WITH  628  ILLUSTRATIONS,  FOR  THE  MOST  PART  BY 
MAX  BRODEL 


NEW    YORK    AND    LONDON 
D.   APPLETON    AND    COMPANY 

1922 


COPYBIGHT,    1914,    1922,   BY 

D.  APPLETON  AND   COMPANY 


Printed  in  the  United  States  of  America 


CONTENTS. 


CHAPTER 


PAGE 

XVIII.     Essential  Hematuria  and  Nephralgia 1 

Etiology   and   Pathology 2 

Clinical    Symptoms        .         , 5 

Diagnosis g 

Treatment g 

Illustrative   Cases 8 

XIX.     Tuberculosis  of  the  Kidney 19 

Histoiy 19 

The  Occurrence  of  Kidney  Tuberculosis 21 

Portal  of  Entry  of  Tubercle  Bacillus  to  the  Kidney         .         .  26 

Pathology 31 

Symptomatology    ...                           53 

Diagnosis 61 

Prognosis 71 

Treatment 73 

Tuberculosis   of  the  Ureters         .......  85 

Tuberculosis  of  the  Bladder 86 

XX.    Renal  and  Ureteral  Stones  ........  90 

Histoiy 90 

Etiology 92 

Pathological  Changes  in  the  Kidney  Produced  by  Sto!ie  .         .  104 

Symptoms  of  Stone  in  the  Kidney 106 

Diagnosis 114 

Summary 163 

XXI.     Bladder  and  Urethral  Stones 165 

Bladder   Stones     165 

Stone  in  the  Urethra 183 

XXII.     Syphilis,    Echinococcus,   Actinomycosis,   and    Other   Parasitic 

Diseases  of  the  Urinary  Organs 1S7 

Syphilis 1S7 

Echinococcus    Disease 1^8 

Bilharziosis -'^^-' 

Actinomycosis        . ^"^^ 

Chyluria ^^^ 

V 


VI 

CHAPTER 

XXIII. 


XXIV. 


CONTENTS. 


XXV. 


XXVI. 


XXVII. 


XXVIII. 


Pyelitis       .        •        .        - 

Pyelitis  in   General 

Pyelitis  in  Children 

Pyelitis  of  Pregnancy  and  the  Puerperium  .... 

Pyelonephritis,    Pyonephrosis,    Multiple    Abscesses    and 
FECTED  Infarcts  of  Kidney,  Perirenal  Inflammation 
Inflauimation  of  the  Kidney  Pelvis  or  Parenchyma  . 
Perirenal   Inflammations        ....••• 


Af- 


New  Growths  of  the  Kidney,  Ureter,  Perirenal  Tissues,  and 

Adrenal   Glands 

Tumors  of  the  Kidney  and  Ureter 

Adrenal  Tumors 

Perirenal    Tumors          ....••••• 
Cysts  of  the  Kidney,  Other  than  Polycystic  Kidney  . 
Polycystic   Kidney 

Surgical  Treatment  of  Bright's  Disease 

General  Considerations  . 
History  of  Surgical   Treatment   . 
Indications   for   Operation    . 
Preparation  for  Operation  . 
Technique  of  Operation 
Results   of   Operation   . 

Traumatic  Injury  of  the  Kidney  and  Ureter      .... 

Injuries  to  the  Kidney 

Injuries  to  the  Ureter 

Maldevelopment  of  the  Kidney  and  Ureter 

Maldevelopment  as  to   Number 

Maldevelopment  as  to  Form 

Maldevelopment  as  to    Position 

Embryolog'ieal  Notes  on  the  Maldevelopment  of  the  Ureter  and 
Eenal  Pelvis       .......... 

Malformation  of  Renal  Pelvis  and  Ureter  of  Lesser  Degree 
Ureters  (Single  and  Supernumerary)   with  Abnormal  Orifices  . 
Bibliography  .......... 

XXIX.     Stricture  and  Other  Diseases  of  the  Ureter        .        .        .         . 


PAGE 

203 
203 
212 
213 

216 
216 
231 

236 
236 
265 
270 
271 
275 

288 
288 
289 
292 
293 
293 
294 

296 
296 
303 

307 
307 
312 
321 

326 
331 
336 
348 

349 


XXX.    Anatomy  and  Topography  of  the  Female  Bladder  and  Urethra  361 

The  Bladder 361 

The    Urethra 370 

XXXI.     Diverticulum  of  the  Bladder  .        .        .        «        .        .        .        .  372 

Occurrence •  372 

Etiology ,        ,        .  375 


CONTENTS.  yii 

CHAPTER  p^gj. 

Symptoms =        ...  375 

Diagnosis <,        .        .  376 

Treatment 3-9 

Literature       , 334 

XXXII.     Exstrophy  op  the  Bladder 385 

Treatment 389 

Eissura  Vesicae  Superior 403 

XXXIII.  Vesical,  Ureteral,  and  Urethral  Eistul.e 404 

Vesical  Fistulas 404 

Ureteral   Fistula 435 

Urethral   Fistula 441 

XXXIV.  Cystitis 443 

Etiology         .        .        .        .    ' 443 

Symptoms 449 

Diagnosis 449 

Treatment 456 

Contracted  Bladder 477 

Ulcer  of  the  Bladder 479 

Cystitis   in   Children 480 

Exfoliative  Cystitis 4S0 

Syphilis  of  the  Bladder 483 

Malakoplakia 485 

XXXV.     Injuries  op  the  Bladder  and  Urethra 486 

Etiology 488 

Classifieation 489 

Sequels 489 

Diagnosis 480 

Treatment 492 

XXXVI.    Diseases  op  the  Prevesical  Space 497 

Literature 505 

XXXVII.     Tumors  op  the  Bladder 506 

Classification 507 

General   Consideration 50S 

Tumors  of  the  Bladder  in  Children 520 

Symptoms  of  Tumors  of  the  Bladder 520 

Treatment ,         .         .        .  533 

XXXVIII.    Neuroses  op  the  Bladder  ....        o^---  553 

Sensory  Disturbances 554 

Incontinence  of  Urine 55  < 

Enuresis 'j*JJ^ 

Retention  of  Ui-ine ^^- 


viii  CONTENTS. 

PAGE 
CHAPTER 

XXXIX.    Malformations  of  the  Urethra 564 

Absence  of  the  Urethra 564 

Double  Urethra 564 

Hypospadias  or  Vaginal  Urethi-a 560 

Epispadias 568 

XL.    Prolapse  of  the  Urethral  Mucosa 574 

Prolapse  of  the  Urethra  in  Adults 574 

Prolapse  of  the  Urethra  in  Girls 577 

XLI.    Urethritis           .        .        .        . ' 579 

Acute  Urethritis •  579 

Chronic  Urethritis 579 

Inflammation  of  Skene's  Glands 581 

External   Urethritis 582 

Suburethral  Abscess      . 582 

Syphilis   of  the  Urethra 583 

Stricture  of  the  Urethra 585 

Periurethritis   Chronica .  587 

XLII.    New  Growths  of  the  Urethra 588 

Caruncle 588 

Mucous   Polypi 591 

Fibroma,  Myoma  and  Fibromyoma 592 

Carcinoma 593 

Sarcoma 597 


LIST    OF    ILLUSTRATIONS. 


FIG 


PAGE 

275. — Microscopical  section  of  tubercular  kidney         •••.....  33 

276. — Section  of  kidney  from  papilla  to  surface         .......  34 

277. — Tubercular  process  in  upper  pole  of  kidney _         .36 

278. — Kidney  showing  disseminated  tuberculosis  of  cortex  of  its  upper  pole  with  second- 
ary  destruction    of    papilla 39 

279. — Diagrammatic  representation  of  upper  pole  of  kidney  shown  in  last  figure         .         .  40 

280. — Large  tubercular  kidney       •••••-......  41 

281.- — Tuberculosis  limited  largely  to  the  lower  pole  of  kidney,  which  lias  two  pelves  and 

double  blood  supply          ••••••-.....  42 

282. — Tuberculosis   of   left   kidney 43 

283. — Massive  tuberculosis  of  the  kidney      ..........  44 

284. — Tuberculosis  of  kidney  and  ureter       ..........  46 

285. — Tuberculosis  of  the  kidney  with  cystic  transformation  of  upper  pole         ...  48 

286.- — Tuberculosis  of  kidney  and  ureter       ..........  50 

287. — Transverse   section   of   the   ureter       ..........  52 

288. — Early  tuberculosis  of  the  ureter  due  to  tuberculosis  of  tlie  kidney         .         .         .  53 

289. — More   advanced  stage  of  tuberculosis   of   the  ureter 54 

290. — Still  more  advanced   stage   of   tuberculosis   of   the  ureter         .....  55 

291.- — Healed  tuberculosis  of  the  ureter       ..........  n.l 

292. — Tubercular   kidney 66 

293. — Nephrectomy  from  above  downward  for  tuberculosis  of  tlie  kidney         ...  77 
294. — Second  step  in  nephrectomy  from  above  downward  for  tuberculosis         .         .         .78 

295. — Nephrectomy  from  below  upward  for  tuberculosis  of  the  kidney         ....  79 

296. — Rapid   removal   of    kidney,    clamp    method         ........  SO 

297. — Kidney  ureter  and  part  of  the  bladder  including  ureteral  orifice  removed  in  one 

piece  for  tuberculosis  of  parts  concerned         .         .         .         .         .         .         .         .81 

298. — View  of  the  abdomen   showing  position  and  extent  of  incisions  ne<'essary   for  re- 
moval of  specimen  shown  in  preceding  figure         .......  82 

299. — Cystoscopic  view  of  right  and  left  ureteral  orifices;  tuberculosis  of  left  kidney         .  86 

300. — Cystoscopic  view  of  patch  of  discrete  tubercles  on  mucous  membrane  of  bladder  87 

301. — Coral  calculi  choking  pelvis  and  calices  of  kidney     .......  94 

302, — Large  coral  stone  in  pelvis  of  kidney,  extending  into  calices     .....  95 

303. — Immense  stones  filling  lower  lialf  of  kidney,  with  normal  upper  half         ...  95 
304. — Large  bilateral  coral  stones  filling  pelvis  and  calices  of  both  kidneys,  and  making 

perfect  easts  of  them 96 

305. — Ureteral  calculus  presenting  a   smooth  and  highly  polislied  surface         ...  97 

306. — Ureteral  stone  with  grooved  passage  for  urine         .......  97 

307. — Ureteral  calculus  forming  a  hollow  shell  that  is  obviously  no  obstacle  to  tlie  excre- 
tions   of   urine          .........-.••  9/ 

308. — Hydronephorosis   and   liydro-ureter   of   right   kidney    due   to   obstruction   of   urct(  r 

by  stone   about   10   cm.   from  vesical  orifice         .         .         .         .         •         •         .1"" 

309. — Chain  of  pocketed  stones  extending  several  inches  down  ureter         ....  lul 


IX 


X  LIST   OF   ILLUSTRATIONS. 

riG. 

310. Enormous  liydroiieplirosis  and  liydrouieter  with  47  stones  in  vesical  end  of  ureter 

311, — Stones  in  kidney  associated  with  distended  pelvis  and  calices  .... 

312. — Massive  hydroneplirosis  due  to   stone   in   upper  end  of  ureter 

313 — Section  through  kidney  shown  in  last  figure,  showing  size  and  site  of  stones 

314. Large  stone  in  pelvis  of  kidney  and  calices  with  complete  destruction  of  the  kidney 

315.— Stone    in    the    pelvis    of    the    kidney 

316.— Small  stone  measuring  12x6x4  mm.;  passed  spontaneously 

317. — Long  calculus  passed  spontaneously 

318. — Palpation  of  ureteral  stone  tlirougli   the  rectum        .... 

319. — Stone  protruding  from  ureteral  orifice  into  the  bladder 

320. — Prolapse  of  vesical  end  of  ureter  into  bladder,  due  to  stone 

321. — Determination  of  the  distance  of  an  obstruction  in  the  ureter  from  the  bladder 

322. — Gouged  renal  catheter  holding  in  its  eye  a  small  fragment  of  stone  . 

323. — Bilateral  stone  kidney;  large  coral  stone  filling  pelvis  and  calices  of  right  kidney 

324. — Renal  catheter  entering  pelvis  of  kidney  and  striking  a  large  branched  stone 

325. — Wax-tipped  catheter  scratched  on  both  sides 

326. — Waxing  tip  of  renal  catheter 

327. — Wax-tipped  eatlieter 

328. — Flat  facet  on  wax-tipped  catheter,  due  to  rubbing  side  of  speculum 

329. — Method   of   examining   wax-tipped   catheter 

330. — Gouges  on  wax-tipped  catheter  from  impact  against  a  ureteral  stone 

331. — Wax-tipped  catheter  deeply  gouged  by  impact  against  stone  in  right  kidney 

332. — Gouged  wax-tipped  catheter         .......... 

333. — Gouged  wax-tipped  catheter  niaking  positive  diagnotiis  where  X-ray  pictures  had 

failed  to  show  stone       ......... 

334. — Deeply  scratched  wax-tipped  catheter,  due  to  impact  against  a  stone  in  left  ureter 
335. — Gouged  wax-tipped  catheter,  from  impact  against  stone  in  pelvis  of  right  kidney 
336. — Gouged  wax-coated  catheter  and  the  stone  which  caused  gouges 
337. — Gouged  wax-tipped  catheters       .......... 

338. — Deeply  gouged  wax-tipped  catheter,  from  impact  against  stones  in  pelvis  of  kidney 

as  well  as  in  ureter       ........... 

339. — Gouged  ureteral  catheters  obtained  from   eatheterizing  the  two  kidneys 
340. — Gouges  in  wax-tipped  catheter  due  to  stone  in  right  ureter         .... 

341. — Appearance  of  calculus  which  caused  scratch-marks  shown  in  Fig.  340    . 
342. — Gouged  tips  of  waxed  catheters,  due  to  stone  in  vesical  end  of  right  ureter 
343. — The  ureteral  stone  which  scratched  catheters  shown  in  preceding  figure 
344. — Shadowgraph  of  right  kidne.y,  showing  a  large  stone  ..... 

345. — Skiagram  showing  immense  stone  occupying  pelvis  and  calices  of  the  kidney 
346. — Large  stone  in  left  kidney  successfully  removed  by  pyelotomy 
347. — Hydronephrotic  right  kidney  due  to  obstruction  of  the  upper  ureter  by  stones  . 
348. — Pyelotomy  for  stone  in  the  pelvis  of  kidney         ....... 

349. — Suturing  of  pyelotomy  incision  after  removal  of  stone 

350. — Stones  fi.lling  the  lower  calyx  of  kidney       ........ 

351. — Kemoval  of  large  coral  stones  from  renal  pelvis  and  calices  through  nephrotomy 
incision   .  ............ 

352. — Deeply  scratched  wax-tipped   catheter 

353. — Length  and  position  of  nephrotomy  incision  in  case  illustrated  in  three  succeeding 

figures       

354. — Fragments  of  stones  removed  in  the  case  shown  in  preceding  two  figures 
355. — Kidney  removed  one  year  after  nephrotomy,  for  stone         .... 


LIST   OF   ILLUSTRATIONS.  xi 

FIG.  PAGE 

356. — Kidney  shown  in  preceding  figiire  laid  open 148 

357. — Wax-tipped  catheter  showing  gouges  from  large  stone  in  pelvis  of  left  kidney  .  149 
358. — Nephrotomy  incision  in  the  non-vascular  plane  used  in  the  case  shown  in  preceding 

and  following  figures 149 

359. — Large  coral  stone  in  right  kidney,  filling  pelvis  and  calices 150 

360. — Case  of  stones  in  kidney  and  ureter,  bilateral  renal  tuberculosis  and  tuberculosis 

of    the    bladder 151 

361. — Shrieveled  kidney  surrounded  by  fat  which  on  palpation  simulated  a  normal  kidney  152 
362. — Extraction  of  stone  in  the  ureter  by  means  of  stone  forceps,  introduced  through 

incision  in  manner  shown       ...........  154 

363. — Diagram  of  the  right  kidney  and  ureter — stone  in  ureter  at  pelvic  brim ;  incision 

made  to  remove  stone       .         ,         .         .         .         .         ,         .         .         .         .         .154 

364. — Extra-peritoneal  exposure  of  portion  of  ureter  containing  stone,  shown  in  last  figure  155 

365. — Incision  and  removal  of  stone  below  the  stricture         .......  156 

366. — Calculus   in   lower   ureter,    causing   hydro-ureter         .......  156 

367. — Ureteral  calculus  lodged  in  vesical  end  of  ureter         .......  157 

368. — Combined  abdominal  and  vaginal  incisions  to  remove  stone  shown  in  Fig.  367     .  158 

369. — Stones  removed  from  ureter  in  ease  shown  in  preceding  figure,  also  Fig.  325       .  159 

370.- — Gouged  wax-tipped  catheter  due  to  passage  over  stone  in  right  ureter  .  .  .  159 
371. — Transvesical  removal  of  stones  from  vesical  end  of  ureter,  through  vesico-vaginal 

incision     ...............  160 

372. — View  of  bladder  and  uterus  in  the  knee-chest  posture,  showing  opening  in  trigonum 

as  pictured   in   last   figure       ...........  161 

373. — Stones  removed  at  operation  and  passed  subsequent  to  operation,  in  case  illustrated 

by   two    preceding   figures        ...........  162 

374.^Piece  of  rubber  dropped  through  suprapubic  opening  into  bladder  and  remaining 

there  three  weeks     .............  165 

375, — Hairpin  calculus  ..............  166 

376. — Hairpin  calculus 167 

377. — Incrustation    about   rubber   tube          ..........  168 

378.— Vesical  calculus 169 

379. — Section  of  a  large  stone  removed  from  the  bladder  of  an  eight-year-old  girl         .  170 

380. — Eight  pyramidal  stones  of  almost  identical  size  and  shape       .....  171 

381. — Transverse  section  of  one  of  the  pyramidal  stones  shown  in  last  figure         .         .171 

382. — Eemoval  of  stone  from  diverticulum  in  bladder  through  open-air  cystoscope     .         .  172 

383. — Skiagraph  showing  stone  in  vesical  diverticulum         .......  173 

384. — Demonstration  of  small  stone  in  bladder  through  open-air  cystoscope         .         .         .174 

385. — Open-air  speculum  view  of  stone  shown  in  last  figure         ......  175 

386. — Glass  catheter  splintered  in  bladder  during  labor         .......  175 

387.— Bigelow 's  lithotrite I'S 

388. — Bigelow 's   evacuating   apparatus          ..........  176 

389. — Young's  combined  lithotrite  evacuator  and  cystoscope       ......  178 

390. — Enlarged   view   of  Young's   lithotrite         .........  179 

391. — Vesico-vaginal  incision  for  removal  of  stones  in  bladder  and  lower  ureter         ..         .  180 

392. — Eemoval  of  stone  from  bladder  through  a  vesico-vaginal  incision     ....  181 

393. — Pipe-shaped  articulated  calculi  lying  in  a  urethral  diverticulum  and  extending  into 

the  urethra       ......,.••••••  1°* 

394. — Sediment   from   echinococcus   cyst       ........••  1^^ 

395. — Characteristic  group  of  eggs  of  the  Bilharzia  hematobia         .....  193 

396. — Schistosoma  hematobium     ........-•••  1^'* 


xu 

FIG. 

397. 
398. 
399. 
400. 
401. 
402. 
403. 
404. 
405. 
406. 
407. 
408. 
409, 
410. 
411. 
412. 
413. 
414. 
41.5. 
416. 
417. 
418. 
419. 
420, 
421. 
422, 
423. 
424. 
425. 
426, 
427 

428 

429 

430. 

431 

432 

433. 

434. 

435. 

436. 

437. 

438. 

439. 

440. 

441, 

442. 

443 

444 

445 


iiey 
kid 


ney 


ignr 


41 


atio 


LIST   OF  ILLUSTRATIONS. 

Portion  of  bladder  viewed  from  interior  showing  lesions  due  to  Billiarzia  liematohia 

Actinomycosis  of  the  kidney       .... 

Simultaneous  lavage  of  pelves  of  both  kidneys 

Multiple    infected    infarcts    of   kidney 

-Pyonephrotomy.     First  step  in  exposure  and  evacuation  of  pus  kid 

Pyonephrotomy.     Second  step  in  enucleation  of  a  large  pyonepliroti 

Pyonephrotomy.     Third  step  in  intracapsular  enucleation 

Pyonephrotomy.     Fourth  step  in  intracapsular  enucleation 

Carcinoma  of  tlie  kidney 

■Carcinoma  of  the  kidney 

Carcinoma  of  the  kidney 

— Sarcoma  of  kidney 

—Tubular  Atlenoma  of  the  kidney 

— Papillary   cyst-adenoma   of   the   kidney     . 

— Hypernephroma    ....... 

— Hypernephroma 

— Hypernephroma   .  ...... 

— Coronal  section  through   tumor  shown   in   last  figure 
— Mesial  view  of  hypernephroma  of  right  kidney 
— Transverse  section  of  tumor  shown  in  last  figure 
— Hypernephroma  and   metastases  .... 

— Variations  in  structure  of  different  parts  of  tumor  shown  in 

— Section  through  edge  of  tumor  shown  in  Figure  411 

, — Section  of  tumor  shown  in  Figure  411  under  slightly  greater  magnifi 

, — Another  section  through  tumor  shown  in  Figure  411     . 

. — Papilloma  of  the  renal  pelvis 

— Embryonic  tumor         ........ 

— Embryonic   tumor  ........ 

. — Typical  embryonic  kidney  between  third  and  fourth  month 
. — Enlargement   of   previous  section,    showing  glomeruli 
. — High  magnification  of  embryonic  tumor,  showing  glands,  striated 
bryonic  tissue  ......... 

. — Fibro-myxo-sarcoma  of  right  suprarenal  gland  . 
. — Section  of  tumor  and  growth  shown  in  Figure  428 
— Eemarkable  case  of  giantism  associated  with  adrenal  tumor 

Blood  cyst  of  right  kidney  ....... 

Cyst  of  kidney 

, — Bilateral  congenital  cystic  kidneys  in  the  adult 

— Coronal  section  of  right  kidney  of  case  shown  in  Figure  433 

— Section  of  portion  of  large  polycystic  kidney 

— Bilateral  cystic  kidneys  in  still-born  babe 

— View  obtained  at  operation  of  large  hypernephroma 

, — Longitudinal  section  of   tumor  shown  in  last  figure 

. — Method  of  removing  tumor  plug  from  renal  vein  and  vena  cava 

, — Decapsulation  of  the  kidney  for  nephritis 

. — Rupture  of  aneurysm  between  leaves  of  renal  fatty  capsule 

. — Ruptured  aneurysm,  as  in  last  figure,  in  transverse  section 

. — Operative  injury  to  ureter,  in  removing  large  cancerous  tumor  of  ovary 

. — Completed  uretero-vesical  anastomosis 

. — Solitary  ectopic  kidney  and  pelvic  organs  seen  through  a  median  abdominal  incision 


muscle  an 


1  em 


PAGE 

195 

198 

208 

218 

227 

228 

220 

230 

238 

240 

242 

244 

246 

247 

248 

249 

250 

251 

252 

253 

254 

256 

258 

259 

259 

260 

263 

263 

264 

264 


LIST  OF  ILLUSTRATIONS. 

FIG. 

446. — Coronal  section  of  horseshoe  kidney  shown  in  next  figure 

447. — Horseshoe  kidney  uith  aortic  aneurysm 

448. — Unilateral  horseshoe  kidney 

449. — Horseshoe   kidney   of    remarkable   type 

450. — Horseshoe   kidney   of   remarkable   type 

4.51.- — Unilateral    horseshoe    kidney 

452. — Two  cases  of  sigmoid  kidney 

453. — Lump  kidney  (so-called)       ...... 

454. — Ectopic  kidney  on  left  side,  with  a  normal  right  kidney 

455. — Ectopic  left  kidney  with  abnormal  internal  generative  organs 

456. — An  unusual  abdominal  tumor  shaped  like  a  kidney  situated  in  the  middle  line 

457. — Section  of  tumor  shown  in  previous  figure 

458. — Division   of   renal   pelvis   into   upper   and   lower   branches 

459. — Diagrams  from  actual  cases,  showing  anomalies  of  ureters  and  renal  pelves 

460.- — Diagrams  illustrating  the  origin  of  a  divided  renal  pelvis  as  compared  with  that  of 
a   single  pelvis         ....... 

461. — Four  diagrams  illustrating  the  development  of  a  kidney  with  divided  pelvis  and 
double  ureter 

462. — Actual  case  of  double  pelvis  and  double  ureter,  representing  the  most  usual  type 

463. — Kidney  with  double  ureter  and  two  openings  into  bladder 

464. — Speculum    views    of    urethral    orifice    of    ureter 

465. — Sagittal  view  of  method  for  treating  dilated  anomalous  ureter  opening  into  urethra 

466. — Determination  of  distance  of  stricture  of  ureter  from  vesical  orifice 

467. — Series  of  catheters  of  bougies  used  to  dilate  stricture  of  the  ureter 
468. — Measuring  the   force  needed  to  withdraw  a  renal  catheter  held  in  the  bite 
strictured  ureter       ........... 

469. — Uretero-vesical   anastomosis 

470. — End-to-end  anastomosis  of  cut  ureter 

471. — Prolapse  of  right  ureter  into  bladder,  forming  a  cyst         .... 

472. — Prolapse  of  vesical  end  of  ureters  into  bladder,  due  to  stricture  induced  by  cystitis 

473. — Distended  bladder  and  its  topography  in  relation  to  peritoneum,   intestines,   and 

pelvic  bones      ............ 

474. — Anterior  view  of  distended  hardened  bladder 

475. — Section  of  the  bladder  showing  general  disposition  of  coats 

476. — Eelations  of  urethra  and  trigonum  of  bladder  as  seen  from  vaginal  side 

477. — Musculature    of    the   bladder    and    urethra 

478. — The  arterial  circulation  of  the  bladder  and  urethra  as  seen  from  the  side 
479. — The  arterial  circulation  of  the  bladder  as  seen  from  in  front  and  above 
480. — Urethra   showing  pronounced  labia     ..... 

481. — Loculate   bladder 

482. — Diverticulum  of  the  bladder 

483. — Demonstration  of  diverticulum  by  introduction  of  catheter 
484. — Method  of  treating  diverticula  through  open-air  cystoscope 
485. — Papilloma    in    diverticulum  ...... 

486. — Diverticulum  closed;   sphincteric  action  of  the  orifice 

487.— Diverticula  of  the  urinary  bladder  with  special  reference  to  Kontgen-ray  diagnosis 

488.— Radiograph  of  diverticulum  and  bladder  taken  from  the  left   side 

489. — Eversion  of  bladder     ......•••• 

490.— Exstrophy  of  the  bladder  in  girl  with  prolapse  of  the  rectum 
491. — Exstrophy  of  bladder  in  adult  female 


of  a 


xui 

PAGE 
313 

314 
315 
316 
317 
318 
319 
321 
390 
323 
324 
325 
326 
328 

330 

332 
335 
336 
340 
341 
350 
353 

354 
355 
356 
357 
358 


362 
363 
364 
365 
366 
368 
369 
370 
374 
376 
378 
380 
381 
3S1 
3SL' 
383 
385 
386 
387 


LIST  OF  ILLUSTRATIONS. 

PAGE 


nc. 

492.— Extensive  cancer  of  exstrophied  bladder 388 

493. Operation  for  exstropliy  of  the  bladder  in  male  subject  . 

494._Suturing  of  freed  bladiler,   as   shown  in  last  figure 

495. Tlie  last  step  in  the  operation  shown  in  two  preceding  figures 

496. — Sonnenberg's  method  of  treatment  of  exstrophy 

497. — G.  R.  Fowler's  case  of  epispadias 

498. — G.  R.  Fowler's  case  of  epispadias 

499. — Fistula  between  small  intestine  and  bladder     .... 

500. — Adherent  bladder  and  bowel  shown  in  last  figure  separated 

501. — Exposure  of  a   diflicult  vesicovaginal   fistula,   following  hysterectomy   . 

502. — Sagittal  view  of  vesico-vaginal  fistula,  with  open-air  speculum  in  urethra 

503. — Exposure  of   small  vesico-vaginal   fistula 

504. — Sponge  on  clamp  introduced  into  bladder  through  fistula  as  aid  in  denudation 

50,5. — Sickle-shaped    knife — sharp    on    both    sides 

506. — Delicate  scissors  curved  on  the  flat,  for  paring  edges  of  vesico-vaginal  fistula?  .  * 
507. — Immense  vesico-vaginal  fistula,  involving  entire  trigonum,  including  sphincter  area 
508. — Fistula  shown  in  last  figure,  with  sutures  tied  .... 

.509. — Paring  edges  of  vesicovaginal  fistula  preparatory  to  closure  . 
510. — Closure  of  vesico-vaginal  fistula  ....... 

511. — Closure  of  a  vesico-vaginal  fistula  with  sutures  placed  in  antero-posterior  direction, 
making   a    transverse   line    when    tied    ..... 

512. — Closure  of  vesico-vaginal  fistula,  as  in  last  figure,  with  a  separate  layer  of  sutures 
for  the  bladder         ............ 

51.S. — Three  st.vles  of  self- retaining  catheter        ........ 

514. — Vesico-cervico-vaginal    fistula       .......... 

515. — Vesico-cervico-vaginal  fistula       .......... 

516. — Vesico-cervico-vaginal  fistula       .......... 

517. — Closure   of  vesico-uterine   fistula,   from   below   ....... 

518. — Vesico-uterine  fistula  .         .         .         .         .         .         .         .         .         .         .    •      . 

519. — Vesico-uterine  fistula  treated   through  median  abdominal  incision  . 

520. — Treatment  of  vesico-uterine  fistula   by  abdominal  incision        .... 

521. — Vesico-uterine  fistula  closed  by  operation  from  above       ..... 

522. — Large  fistula   with  rigid  vaginal  walls       ........ 

523. — Dudley's  operation  for  large  vesico-vaginal  fistula  with  rigid  edges 

524. — Dudle.y  's    operation    completed    .......... 

525. — Double  vesico  vaginal  fistula,  I 

526. — Double   vesico  vaginal   fistula,   TT 

527. — Double  vesico-vaginal  fistula,   II T 

528. — Vesico-vaginal  fistula  near  vault  of  vagina  rigidly  fixed  by  dense  scar  tissue  . 
529. — Treatment  of  fistula  pictured  in  Inst  figure  through  a  median  abdominal  incision 
530. — Completed  operation  illustrated  in  two  preceding  figures  . 
531. — ^Vesicovaginal  fistula  with  pelvic  infiammation,  I     . 
532. — Vesico-vaginal  fistula  with  pelvic  inflammation,  II    . 
533. — Vesico-vaginal  fistula  with  pelvic  inflammation.  III  . 

534. — Uretero-vaginal    fistula 

535. — Urethrovaginal  and  recto-vaginal  fistula  at  the  same  level 

536. — Urethrovaginal  and  recto-vaginal  fistula 

537.— Sagittal  view  of  end  of  ureter,  bladder  and  vagina  in  case  of  double 
fistula       ...  ....... 

538. — Completion  of  operation  seen  in  last  figure       .... 


uretero-vaginal 


392 
393 
394 
395 
397 
398 
405 
406 
408 
410 
411 
412 
413 
413 
414 
415 
416 
416 

417 

417 
418 
418 
418 
419 
419 
420 
420 
421 
422 
424 
425 
425 
426 
427 
428 
429 
429 
430 
430 
431 
432 
432 
433 
434 


436 
437 


LIST   OF  ILLUSTRATIONS.  xv 

^^-  PAGE 

539. — Uretero-vaginal  fistula,  I 438 

540, — Uretero-vaginal  fistula,  II  ...... 439 

541. — Uretero-vag-inal  fistula.  III 44O 

542. — Another  method  of  treating  uretero-vaginal  fistula 44I 

543. — Section  through  part  of  bladder  wall,  showing  changes  in  acute  cystitis  .         .         .  446 

544. — Schematic  representation  of  down-dipping  of  epithelium  simulating  gland  structure  447 

545. — Extensive  pseudo-gland  formation  in  a  case  of  chronic  cystitis  cystica     .         .         .  448 

546. — Extensive  calcareous  deposits  in  bladder  in  case  of  chronic  cystitis       .         .         ,  449 

547. — Calcareous  deposits  on  bladder  wall 45O 

548. — Inspecting  and  plotting  out  a  focus  of  disease  in  bladder  with  open-air  cystoscope  451 

549. — Ulcers  on  trigonum 453 

550. — Calcareous  deposits  surrounded  by  marked  injection  of  bladder       ....  453 

551. — Linear  healing  ulcer  on  posterior  bladder  wall,  as  seen  through  cystoscope  .         .  454 

552. — Enormous  hypertrophy  with  edema  of  anterior  vaginal  wall  simulating  cystocele  .  455 

553. — Irrigation  of  bladder  through  two-way  catheter 460 

554. — One  method  of  irrigating  bladder  by  means  of  two-way  catheter  ....  461 

555. — Dickinson's  two-way  catheter      ...........  462 

556. — Chart  showing  progress  under  distention  treatments  .......  464 

557. — Operative  formation  of  vesico-vaginal  fistula     ........  467 

558. — Completion  of  operation   shown  in  last  figure   ........  468 

559. — Hunner  's  plan  of  continuous  irrigation  of  bladder  with  patient  in  a  tub  .         .         .  469 

560. — Continuous  irrigation  of  the  bladder  with  patient  in  bed  on  bed-pan  .         .         .  470 

561. — Large  solitary  ulcer  of  bladder,  as  seen  through  suprapubic  opening      .         .         .  471 

562. — Suprapubic  excision  of  ulcer  of  bladder 472 

563. — Second  step  in  operation  shown  in  last  figure 473 

564. — Third  step  in  excision  of  ulcer  from  bladder 474 

565. — The  last  step  in  excision  of  ulcer  of  bladder 474 

566. — Sequestration  of  bladder  to  insure  against  peritonitis  after  a  suprapubic  operation  475 

567. — Sequestration  of  bladder,  as  seen  from  front 475 

568. — Sequestration  of  bladder  in  male  by  suturing  omentum  to  its  posterior  surface  .  476 

569. — Alligator  scissors 477 

570. — Simple  papilloma 508 

571. — Papillomatous  tumor  of  bladder  showing  tips  of  papillae  and  finger-like  prolonga- 
tions            509 

572. — An  apparently  simple  papilloma  with  a  base  almost  as  broad  as  the  tumor  is  high  510 

573. — Section  from  another  part  of  the  same  tumor  as  in  Fig.  572 511 

574. — Papillary    adenocarcinoma,    which,    to    the    naked    eye,    appears    to    be    a    simple 

papilloma 512 

575. — High   magnification    of    tumor    shown   in   Pig.    574 513 

576. — Section  in  deeper  part  of  tumor  (adenocarcinoma),  shown  in  two  preceding  figures  514 

577. — Squamous-celled  carcinoma  developing  in  a  case  of  exstrophy  of  the  bladder       .  515 

578. — Carcinoma  of  the  bladder 516 

579. — Higher  magnification  of  tissues  at  the  base  of  tumor  shown  in  preceding  figure, 

showing  carcinomatous   invasion   of   the   muscle   .......  517 

580. — Carcinoma  springing  from  retro-symphyseal  wall  of  bladder 518 

581.— Carcinoma  of  ureter,  secondary  to  primary  growth  in  prostate  gland  and  bladder  519 
582. — Sagittal  view  showing  carcinoma  which  has  developed  in  diverticulum  of  posterior 

wall  of  bladder •^*-" 

583. — Thompson's  case  of  dermoid  tumor  removed  from  bladder 521 

584. — Mucous  polyps   (myxosarcoma)   in  a  girl "^23 


XVI 

no. 


LIST  OF  ILLUSTRATIONS. 


PAGE 

524 
527 
528 
530 
531 


585.-Larpo  myomatous  vesical  tumor  arising  from  entire  top  of  bladder  and  filling  viseus 
586. — Rhabdomyosarcoma  in  a  child 

587  — Rhabdomyosarcoma  in  a  child 

588  — Peduncuhxte  papilloma  situated  just  in  front  of  right  ureteral  orifice  . 
589^_X-ray  picture  of  bladder  injected  with  bisnuith  subnitrate  suspended  in  water     . 
59o!— X-ray  picture  of  large  papilloma  attached  to  right  base  of  bladder  between  urethra 

and  ureter 

591. —Demonstration  of  method  of  fulguration  through  air  distention  cystoscope  . 
592.— Destruction  of  pedicle   of   artificial  tumor   by   direct  application   of   electrodes   on 

opposite  sides  (D'Arsonval  current) 

593._Cooking  off  the  pedicle  of  an  artificial  tumor •         .         .537 

594._Expo8ure  of  bladder  by  means  of  transverse  incision  above  symphysis 
595,_Expo8ure  of  bladder  by  means  of  transverse  incision  above  symphysis 
596.— P^xposure  of  bladder  by  transverse  incision  above  symphysis  . 
597._Exposure  of  bladder  by  transverse  incision  above  symphysis  . 

598. Air  distention  of  bladder  by  means  of  rubber  catheter,  attached  on  the  outside  to 

a  bulb,  in  the  operation  of  suprapubic  cystotomy  . 
599, — The  succeeding  step  in  suprapubic  opening  of  bladder  . 
600. — Next  step  in  suprapubic  removal  of  papilloma  of  bladder 
601. — Next  step  in  operation  shown  in  two  pre.ceding  figures  . 
602. — Final  step  in  operation  shown  in  preceding  figures  . 

603. — Exposure  of  pedunculate  papilloma  near  right  ureteral  orifice  through  suprapubic 
incision     ,........•••• 

604. — Removal  of  papilloma  shown  in  last  fig^are  by  clamp  and  cautery  method 

605. — Appearance  of  bladder  at  close  of  operation  pictured  in  preceding  drawings 

606. — Completion  of  suprapubic  operation  for  removal  of  vesical  tumor 

607. — Completion  of  suprapubic  operation  for  removal  of  vesical  tumor 

608. — Closure  of  transperitoneal  opening  in  bladder,  I       .         .         . 

609. — Closure  of  transperitoneal  opening  into  bladder,  II    . 

610. — Durand's  classification  of  the  various  forms  of  epispadias 

611. — Frommel's  case  of  epispadias  in  a  woman  26  years  of  age 

612. — Stiles'  method  of  implantation  of  the  ureter  in  epispadias  . 

613. — A  high  grade  of  hypertrophied  and  prolapsed  urethral  mucous  membrane 

614. — Sagittal  view  of  condition  shown  in  last  figure 

615. — Prolapsed  and  strangulated  urethral  mucous  membrane   . 

616. — Appearance    after    circular    amputation    of    prolapsed    and    hypertrophied    urethral 

mucous  membrane  shown  in  Figures  613   and  614 
617. — Urethral  speculum,   identical  in   shape  with  vesical  speculum  but   much   shorter 

618.— Hegar   dilators 581 

619. — Improvised  syringe  for  carrying  medicaments  up  the  ducts  of  Skene's  glands       .     582 
620. — Abscess  of  gonorrheal  origin  in  Skene's  gland  to  the  left  of  the  urethra  .         .     583 

621. — Large  suburethral  abscess 584 

622. — Typical  urethral  caruncle,  springing  from  right  posterior  margin  of  urethra  .         .     589 

623. — Urethral  caruncle 590 

624. — Mucous  polypi  of  urethra  and  sphincter  region  of   bladder 592 

625.— Primary  squamous  carcinoma  of  urethra  .........     594 

626. — Ehrendorf er 's  case  of  carcinoma  of  vestibule  completely  surrounding  and  involv- 
ing urethral    orifice         .         .         .         , 595 

627. — Adenocarcinoma  of  urethra  secondary  to  adenocarcinoma  of  body  of  uterus  .         .     596 
628. — Beigel's  case  of  sarcoma  of  urethra 598 


532 
535 

536 


538 
539 
540 
541 

542 
543 
543 
543 
544 

545 
545 
546 
546 
547 
548 
549 
566 
569 
570 
575 
575 
576 

577 
580 


DISEASES  OF  THE  KIDNEYS; 
URETERS  AND  BLADDER. 


VOLUME  II. 

CHAPTER   XVIII. 

ESSENTIAL   HEMATURIA  AND   NEPHRALGIA. 

Under  the  various  names,  idiopathic  renal  neuralgia,  idiopathic  renal 
hematuria,  bleeding  from  healthy  kidneys,  renal  epistaxis,  essential  hematuria, 
angio-neurotic  bleeding  kidney,  a  characteristic  and  interesting  group  of  cases 
has  been  described.  Although  it  has  long  been  known  that  bleeding  may  occur 
from  an  apparently  healthy  kidney  and  Rayer  has  discussed  the  subject  in  his 
"Traite  des  maladies  des  reins,"  1851,  it  was  Sabatier  who  opened  up  the  sub- 
ject in  1889  (Rev.  de  cMr.,  1889,  ix,  62)  with  the  report  of  a  case  of  what  he 
called  "nephralgie  hematurique."  His  patient,  a  woman  thirty  years  old,  had 
an  association  of  hematuria  and  colic  in  the  right  kidney,  which  led  him  to 
suspect  stone  in  the  kidney.  He  operated,  found  a  normal-looking  kidney,  and 
did  a  nephrectomy.  Careful  microscopical  study  of  the  kidney  which  he  re- 
moved showed  no  alteration  in  structure,  save  a  slight,  chronic  interstitial 
nephritis.  Reports  of  other  cases  have  followed  rapidly.  Our  first  two  cases 
were  published  by  Dr.  Albert  Staveley  in  March,  1893  {Johns  Hop.  Hosp. 
Bull.,  1893,  iv,  25).  The  first  had  the  association  of  an  intermittent  hematuria 
and  renal  colic.  The  second  had  no  colic,  and  the  bleeding  had  been  present 
continuously  for  a  year  and  a  half.  In  both  cases  the  kidneys  looked  normal 
macroscopically,  and  a  small  piece  of  tissue  removed  from  the  cortex  of  each 
showed  no  disease.  Several  of  these  cases  present  themselves  every  year.  Up 
to  a  few  years  ago  we  had  had  some  24  cases,  and  as  they  have  been  under 
observation  long  enough  to  judge  of  therapeutic  results,  we  have  based  this 
chapter  upon  them  and  give  abstracts  of  them  at  its  close.  We  have  in- 
cluded in  this  group  cases  where  there  has  been  an  association  of  hematuria 
and  nephralgia,  and  those  in  which  there  has  been  simply  hematuria,  and  a 
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few  in  which  nephralgia  was  the  dominant  symptom.  In  only  two  of  the 
entire  list  of  operated  cases  did  the  urinary  findings  suggest  nephritis,  and 
this  was  confirmed  by  a  pathologic  examination  of  small  pieces  of  cortex 
removed  at  the  time  of  the  operation.  In  all  the  other  cases  where  bits  of 
kidney  were  removed  the  organs  appeared  normal. 


ETIOLOGY  AND  PATHOLOGY. 

There  has  been  much  contention  as  to  the  pathologic  lesions  leading  to 
this  condition.  Many  authors  assert  that  almost  without  exception  the  under- 
lying cause  is  the  nephritis.  Israel,  on  the  basis  of  a  large  experience, 
is  inclined  to  believe  all  cases  due  to  this  cause,  and  makes  the  following 
points : 

First,  a  nephritis  can  be  one-sided. 

Second,  nephritis  of  one  side  can  give  colic  and  hemorrhage. 

Third,  a  double-sided  nephritis  can  give  colic  in  one  side  only. 

Fourth,  severe  nephritis  can  be  present  without  either  casts  or  albumin  oc- 
curring in  the  urine. 

Albarran  makes  the  following  points  in  a  publication  in  La  Presse  med., 
1904,657: 

A  clear  difference  exists  between  nephritides.  In  some  the  nephritis  in- 
volves the  entire  kidney  equally,  and  in  some  it  is  focal  and  limited  to  parts 
of  the  kidney.  He  quotes  a  case  where  Necholich,  after  a  pathological  exam- 
ination, pronounced  a  kidney  normal,  and  yet  Motz,  examining  it  later,  foimd 
a  patch  of  nephritis. 

E.  Lewitt  (Monatsh.  f.  Urol.,  1904,  ix,  347)  reports  three  cases  operated 
on  by  Casper  with  one-sided  hemorrhage,  yet  double-sided  nephritis. 

E.  Stich  (MiUheil.  a.  d.  Grenzgeh.  d.  Med.  u.  Chir.,  1904,  xiii,  781)  reports 
a  case  of  hemorrhage  from  one  kidney  in  which  an  autopsy  showed  a  nephritis 
located  in  this  kidney  alone,  the  other  being  normal. 

These  conflicting  views  are  often  of  more  academic  than  practical  inter- 
est, since  there  is  great  difficulty  in  getting  a  small  piece  of  focal  nephritis  sep- 
arated in  a  kidney  which  has  been  removed.  The  facts  are  that  there  are  many 
cases  on  record  of  hemorrhage  from  a  kidney,  where  neither  the  previous 
nor  subsequent  histories  suggested  nephritis,  where  at  operation  no  disease 
could  be  seen  macroscopically,  and  where  the  microscopic  examination  of  a 
small  piece  of  cortex  indicated  a  normal  kidney. 

Several  cases  are  on  record  where  nephrectomy  has  been  done,  and  under 
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most  careful  microscopical  examination  of  the  removed  kidney  nothing  has 
been  found.     Klemperer,  Schede,  and  others  have  reported  such  cases. 

Recently  Dr.  J.  W.  Keefe  reported  such  a  case  {Am.  J.  Urol.,  1907  iii 
60).  It  was  the  case  of  a  man  of  36.  There  was  hemorrhage  from  the  left 
kidney,  and  thickening  of  the  testicle.  The  removed  kidney  was  carefully  exam- 
ined by  Dr.  F.  Fulton  and  reported  to  be  normal.  H.  A.  Fowler  (Am.  J. 
Urol.,  1912,  viii,  249)  reports  a  case  in  which  he  did  a  nephrectomy  for  very 
severe  hemorrhage  and  in  which  the  pathological  examination  failed  to  show 
any  sufficient  cause  for  the  bleeding.  Benjamin  S.  Barringer  (Am.  J.  Urol., 
1912,  viii,  229)  collected  73  cases  out  of  the  literature,  in  26  of  which  nephrec- 
tomy was  done,  and  while  3  of  the  26  kidneys  removed  were  apparently  nor- 
mal, the  others  showed  various  degrees  of  nephritis.  In  7  cases  out  of  the  73 
the  focus  of  bleeding  was  located  in  the  pelvis.  Alexander  Randall  of  Phila- 
delphia (J.  Am.  Med.  Assoc,  1913,  Ix,  10)  considers  the  causes,  in  order  of 
frequency,  to  be  nephritis,  varices  of  the  pelvis  and  rupture  of  blood  vessels. 
A  most  interesting  gTOup  of  cases  is  that  in  which  hematuria  is  associated  with 
appendicitis,  and  relieved  by  removal.  Y.  Frisch  (Ztschr.  f.  Urol.,  1912,  vi, 
245)  and  E.  DuVal  (Normandie  med.,  1912,  xxvii,  244).  To  our  associate, 
Dr.  G.  L.  Hunner  (/.  Am.  Med.  Assoc,  1908,  i,  1328),  belongs  the  credit  of 
first  drawing  attention  to  this  condition.  The  patient  in  whom  he  observed 
it  was  38  years  old  and  for  several  years  had  been  having  attacks  of  pain  in 
the  right  side,  associated  with  throbbing  pain  in  the  rectum  and  accompanied 
by  blood  in  the  urine  from  the  right  kidney. 

We  have  never  had  occasion  to  remove  a  kidney  for  this  form  of  bleeding, 
but  in  the  cases  where  we  have  removed  small  pieces  of  tissue  and  there  has 
been  no  evidence  of  nephritis  in  the  urine  there  has  not  been  the  slightest 
on  microscopic  examination.  In  two  cases  where  there  were  albumin  and 
casts  before  operation  these  persisted  after  operation,  and  the  pieces  of  tissue 
removed  showed  definite  nephritis. 

Various  views  have  been  advanced  as  to  the  cause  of  pain  in  these  cases. 
Lennander  (Mitth.  a.  d.  Grengh.  d.  Med.  u.  Chir.,  1902,  x,  164),  thinking 
especially  of  cases  of  acute  nephritis  where  associated  with  oliguria  with 
marked  pain  and  sensitiveness  over  the  kidneys,  considers  that  the  pain  is  due 
to  a  pressure  within  the  capsule,  and  points  to  the  relief  of  decapsulation. 
Senator  (Berl.  hlin.  Wchnschr.,  1895,  xxxii,  277)  holds  that  the  colic  is  not 
due  to  any  tension,  but  to  malpositions  and  adhesions.  Israel  (Mitth.  a.  d. 
Grengh.  d.  Med.  u.  Chir.,  1889,  v,  471)  supports  the  view  of  Lennander.  Is- 
rael and  Albarran  have  reported  cases  of  nephralgia  and  hematuria  due  to 
ureteritis.     A  careful  review  of  our  own  experience  leads  us  to  believe  that 
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under  this  head  several  different  conditions  are  probably  grouped.  The  cases 
of  bleeding  alone,  without  any  pain  or  without  colic,  belong  to  a  different  group 
from  those  in  which  the  two  conditions  are  associated. 

Out  of  our  gTOup  of  24  cases  6  were  of  this  kind  (2,  3,  4,  9,  14,  15).  Of 
the  cases  with  hemorrhage  and  nephralgia  there  are  12  (1,  5,  6,  7,  8,  10,  11, 
12,  13,  16,  20,  23).  Cases  with  nephralgia  alone  are  6  (17,  18,  19,  21,  22, 
and  24).  In  none  of  these  cases  where  operation  was  done,  has  any  cause 
been  discovered  for  the  hemorrhage  or  pain.  Nevertheless,  every  case  operated 
upon,  except  one,  case  22,  was  relieved  by  the  operation.  The  operations  per- 
formed were  nephrotomy,  9  times,  in  cases  1,  3,  4,  5,  6,  7,  8,  17,  22;  decap- 
sulation once,  case  23;  suspension  of  the  kidney  three  times  (cases  19,  21, 
and  22);  exploration  of  the  ureter  twice  (cases  18  and  20).  There  was  no 
displacement  of  the  kidney  and  no  adhesions  about  it  to  account  for  the  pain 
except  in  case  23,  where  decapsulation  was  carried  out  with  perfect  result. 
The  cases  which  were  relieved  by  exploration  of  the  ureter  did  not  show  any 
signs  of  ureteritis.  The  reason  for  the  exploration  of  the  ureter  in  place  of 
the  nephrotomy  was  that  the  pain  complained  of  was  lower  down  and  appar- 
ently from  the  ureter  more  than  the  kidney. 

We  have  never  had  a  case  attributable  to  tabes  or  hysteria.  Cases  belonging 
to  this  group  should  be  looked  upon  with  skepticism.  Albarran  quotes  it  as 
an  occasional  cause  of  hematuria  and  cites  the  case  of  Le  Tour,  where  a 
hysterical  woman  had  had  attacks  of  bleeding  in  the  urine  for  years  when- 
ever she  was  advised  of  the  infidelity  of  her  husband,  and  at  no  other  times. 
Some  years  ago  in  the  gynecological  clinic  at. the  Johns  Hopkins  Hospital  we 
had  a  young  colored  woman  twenty  years  of  age  who  was  very  hysterical,  who 
had  to  be  catheterized  frequently  on  account  of  inability  to  empty  the  bladder, 
and  who  presented  at  times  very  bloody  urine,  and  at  others  perfectly  clear 
urine.  The  conditions  were  a  source  of  great  speculation  among  the  internes 
at  the  hospital,  and  it  was  only  after  weeks  that  it  was  discovered  that  the 
patient  was  putting  the  blood  in  the  urine  in  order  to  deceive.  It  was  a  case 
of  malingery  to  secure  a  living  in  the  hospital,  where  she  had  nothing  to  do 
and  careful  nursing  and  feeding,  whereas  when  she  went  out  it  was  necessary 
for  her  to  work. 

One  of  our  cases  (16)  had  the  bleeding  and  pain  in  association  with  preg- 
nancy. In  this  case  the  symptoms  disappeared  on  keeping  the  patient  in  bed 
for  a  week  or  two.  This  patient  belongs  to  the  class  of  cases  due  to  pregnancy 
and  lactation,  which  were  first  described  by  Guyon  and  Albarran.  Broca  (Ann. 
d.  mal.  d.  org.  genito-urin.,  1894,  xii,  881)  reports  a  case  of  a  woman 
acting  as  a  nurse  who,  during  lactation,  developed  a  marked  hematuria  after 
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ceasing  to  nurse.  Albarran  supposes  that  these  cases  are  due  to  an  intoxica- 
tion. It  is  possible  that  the  congestion  due  to  pressure  on  the  ureters  during 
pregnancy  may  have  something  to  do  with  the  condition.  In  October,  1902, 
we  had  a  patient  four  months  pregnant  who  began  having  pain  in  the  left  kid- 
ney and  blood  in  the  urine  about  the  seventh  week  of  the  pregnancy.  This  con- 
dition developed  into  a  marked  pyelitis,  and  it  was  for  the  pyelitis  that  she 
came  for  treatment  (see  Gynecological  ISTo.  9,982).  According  to  Guyon,  all 
these  cases  clear  up  with  the  cessation  of  the  pregnancy  or  the  lactation.  Hector 
Treub  (Monatschr.  f.  Gehurt.  u.  Gyn.,  1912,  xxxvi,  28)  reports  a  case  of  uni- 
lateral hematuria  due  to  pregnancy,  and  relieved,  after  futile  attempts,  in  other 
directions,  by  interruption  of  the  pregnancy.  He  has  collected  18  similar  cases 
from  literature.  It  is  interesting  to  know  that  out  of  a  total  of  24  cases,  22  in 
women  and  2  in  men,  no  less  than  18  of  the  women  were  married  and  had  had 
children.  Cases  15,  20,  21,  and  24  were  in  unmarried  women.  Case  15  was 
a  simple  hematuria  relieved  by  injecting  adrenalin  (Dr.  W.  W.  Russell)  ;  case 
20  and  case  21  were  patients  where  the  exploration  of  the  ureter  relieved  the 
conditions;  and  case  24  was  one  of  definite  nephritis.  This  tremendous 
prej)onderance  in  parous  women  is  striking  when  one  considers  that  we 
have  in  general  as  many  non-parous  as  parous  cases.  In  both  of  the  cases 
in  men  there  was  evidence  of  nephritic  change.  In  looking  over  Israel's  cases 
we  find  that  he  had  six  men,  seven  married  women,  and  one  unmarried  woman ; 
the  latter  had  passed  through  a  severe  infectious  disease.  In  one  of  our  cases 
the  trouble  began  after  an  attack  of  grippe.  In  another  there  had  been  a 
definite  stone  passed  at  one  time. 
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We  have  already  gone  into  the  principal  symptoms,  which  are  blood  in  the 
urine,  alone,  or  blood  and  pain  in  the  kidney,  or  pain  in  the  kidney.  In  the 
cases  where  blood  alone  is  present,  if  it  is  in  moderate  quantities  the  patient 
may  have  little  or  no  discomfort.  In  some  cases,  as  in  case  2  of  this  series,  the 
bleeding  has  kept  up  for  almost  8  years,  almost  without  cessation,  and  yet 
the  woman  is  in  fair  condition  and  able  to  work  actively.  In  other  cases  the 
hemorrhage  may  be  severe  and  lead  to  marked  anemia,  the  hemoglobin  being  as 
low  as  45  per  cent,  in  case  1,  and  27  per  cent,  in  case  15.  As  pointed  out  in 
Chapter  VII,  page  224,  several  cases  of  fatal  hemorrhage  in  Bright's  disease 
have  been  noted.  As  a  general  rule,  however,  the  bleeding  is  not  so  great  as 
to  result  in  any  serious  impairment  of  health,  and  the  most  frequent  note  made 
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on  the  general  condition  has  been,  "the  patient  seems  fairly  strong  and  healthy- 
looking." 

The  pain  which  is  present  in  so  many  of  these  cases  is  in  the  form  of 
attacks  of  colic  resembling  in  every  way  that  due  to  stone  in  the  kidney  and 
ureter.  In  most  of  the  cases  the  pain  has  been  in  the  back  and  radiates  toward 
the  bladder.  In  two  cases  the  pain  was  in  the  ureter.  As  already  pointed 
out,  the  hemorrhage  may  be  either  intermittent  or  continuous.  There  is  rarely 
any  disturbance  from  the  bladder.     Only  one  patient  presented  this  symptom. 


DIAGNOSIS. 

Before  making  a  diagnosis  of  idiopathic  renal  hematuria,  every  other  cause 
of  bleeding  from  the  kidney  must  be  excluded.  This  is  often  a  difficult  under- 
taking and  must  be  carried  out  with  great  care  and  thoroughness.  All  the 
kinds  of  hematuria  described  under  Chapter  VII  should  be  thought  of.  One 
should  be  sure  that  there  is  neither  poisoning  nor  infectious  diseases  and  that 
the  coagulability  of  the  blood  is  normal.  The  presence  of  other  elements  than 
blood  in  the  urine  is  of  great  importance.  Pus  and  bacteria  will  indicate  in- 
fectious diseases ;  large  numbers  of  casts  and  albumin,  true  nephritis.  A  stone 
should  be  found,  if  present,  either  by  the  wax-tipped  catheter  or  the  X-ray 
plate.  Tuberculosis  should  be  excluded  by  giving  tuberculin  in  addition  to 
examination  for  the  organism  in  the  urine.  In  case  of  renal  tumor  valuable  aid 
is  obtained  by  comparing  the  functional  activity  of  the  two  sides.  In  essential 
hematuria  the  bleeding  kidney  is  as  active  as  the  other  one,  whereas  in  case  of 
neoplasm  it  is  much  more  likely  to  be  reduced  in  its  function.  Endocarditis 
should  suggest  an  infarct.  In  all  cases  the  careful  clinical  history  is  of  great 
importance.  In  the  essential  hematuria  and  nephralgia  there  is  no  general 
disturbance ;  the  temperature  and  pulse  are  normal.  In  spite  of  all  effort,  how- 
ever, some  cases  will  remain  in  doubt.  A  small  tumor  of  the  kidney  or  its 
pelvis  or  an  aneurism  might  cause  identical  symptoms  and  physical  manifesta- 
tions. 

TREATMENT. 

After  a  diagnosis  has  been  reached,  it  is  justifiable  to  try  an  expectant 
and  a  medicinal  treatment,  providing  the  hemorrhage  per  se  is  not  so  great  as 
to  endanger  the  patient's  life.  In  none  of  our  cases  have  we  had  the.  misfor- 
tune to  have  the  condition  subsequently  proved  to  be  neoplasm.     The  results 


TREATMENT.  7 

of  the  expectant  treatment,  however,  are  not  nearly  so  brilliant  as  of  the 
operative.  Out  of  ten  cases  treated  medicinally,  five  were  relieved,  two  re- 
lieved only  after  long  periods  in  bed,  and  three  not  relieved.  The  patient 
should  be  put  to  bed  and  kept  on  a  milk  diet.  In  this  way  many  cases  of 
hemorrhage  can  be  checked.  In  cases  12,  14,  and  24  treatment  of  this  kind 
was  sufficient  to  check  hemorrhage,  which  had  persisted  for  months.  In  case 
16,  where  there  was  a  pregnancy,  it  was  likewise  successful.  Various  styptics 
may  be  given  in  full  doses  by  mouth.  M.  Freund  (Centralbl.  f.  d.  11  am-  u. 
Sex.-Org.,  1906,  xvii,  204)  recommends  stypticin  in  full  doses.  Cases  are 
on  record  where  ergot  has  proved  of  value.  Molnov  reports  the  use  of  adrenalin 
by  mouth,  in  20-minim  doses  every  four  hours.  Personally  we  have  not  seen 
very  brilliant  results  from  such  drugs.  In  case  15  our  associate.  Dr.  Russell, 
injected  15  c.  c.  of  a  10  per  cent,  adrenalin  solution  with  complete  cure.  Dr. 
Hugh  Young  of  Baltimore  recently  reported  a  successful  case  of  this  kind.  In 
Young's  case  there  was  a  recurrence  of  the  hemorrhage  in  the  fall  of  the  year, 
but  it  persisted  only  a  few  days  and  then  ceased.  We  think  it  quite  likely 
that  cases  relieved  in  this  way  are  due  to  some  small  varix  in  the  pelvis  of  the 
kidney.  Neither  Eussell's  nor  Young's  case  was  associated  with  colic.  In  a 
number  of  cases  where  we  have  tried  adrenalin  personally  it  has  failed.  With 
such  marked  results  in  other  cases,  however,  it  is  a  method  that  should  be  car- 
ried out  in  every  case.  Albarran  (14^/^  Internat.  Congress  of  Med.,  Madrid, 
1903)  reported  a  case  in  1903  where,  as  the  result  of  a  cystoscopic  examina- 
tion, the  hemorrhage  ceased.  He  quotes  a  case  of  Picque  and  Reblaub  {Rev. 
de  chir.,  1895,  xv,  927),  who  diagnosed  that  the  hemorrhage  came  from  the 
bladder  and  did  a  suprapubic  cystostomy,  only  to  find  that  the  bleeding  was 
coming  from  one  kidney.  The  patient  was  sent  back  to  bed  and  an  operation 
on  the  kidney  planned  for  the  next  day.  The  bleeding,  which  had  been  long 
continued,  stopped  spontaneously,  and  no  other  operation  was  necessary.  In 
one  of  our  ovm  cases  the  hemorrhage,  as  well  as  the  colic,  ceased  for  about 
three  months  after  catheterizing  the  ureter  (see  case  13).  When,  in  spite  of 
these  medicinal  measures,  the  trouble  still  continues,  an  exploratory  operation 
should  be  performed. 

The  kidney  is  reached  by  the  usual  lumbar  incision  and  should  be  de- 
livered through  the  incision.  If  it  is  found  to  be  normal-looking  it  should  be 
opened  up  in  the  plane  of  vascular  cleavage  by  means  of  the  silver  wire  meth- 
od. The  pelvis,  calices,  and  apices  of  the  pyramids  can  by  this  means  be 
explored.  The  kidney  should  then  be  sewn  together  if  no  disease  is  found, 
and  the  incision  closed,  with  the  exception  of  a  small  drain  down  to  the  kid- 
ney.   The  results  of  this  procedure  are  most  excellent.    We  have  employed  it  in 
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nine  cases.  In  two  cases  the  hemorrhage  did  not  cease  at  once,  but  was  greatly 
decreased  and  ultimately  ceased.  The  pain  was  relieved  in  all  except  one 
(case  22).  Out  of  eleven  cases  Israel  reports  six  relieved  by  nephrotomy, 
three  temporarily  relieved,  and  two  not  benefited. 

We  have  never  found  it  necessary  to  leave  the  kidney  open  and  let  it  heal 
by  granulation,  as  suggested  by  Israel.  Durham  reports  a  case  which  contin- 
ued to  bleed  for  two  years  after  his  nephrotomy.  The  condition  was  relieved 
by  a  nephrectomy.  When  the  hemorrhage  is  of  small  amount  and  the  pain 
marked  and  low  down,  suggesting  a  ureteral  stone,  we  would  advise  an  explora- 
tion of  the  ureter  through  a  muscle-splitting  incision.  This  can  readily  be  ex- 
plored all  the  way  from  the  kidney  pelvis  to  the  bladder.  We  did  this  operation 
in  cases  18  and  20  with  complete  relief  of  the  symptoms.  It  is  possible  to 
palpate  the  kidney  through  the  incision  made  to  explore  the  ureter.  The 
nephrotomy  is  effectual  when  there  is  actual  nephritis  present,  as  shown  by 
the  presence  of  casts  and  albumin,  as  is  evidenced  in  case  6  of  our  list.  Ede- 
bohls  {Med.  Record,  1901,  Ix,  961)  had  secured  a  complete  cure  in  the  same 
kind  of  a  case  by  decapsulation.  In  case  23  of  our  series  decapsulation  was 
performed  with  perfect  relief.  This  patient  did  not  have  an  ordinary  form 
of  nephritis,  but  there  were  adhesions  between  the  fatty  and  the  fibrous  cap- 
sules. Harrison  {Brit.  Med.  Jour.,  1901,  ii,  1,125)  reports  three  cases 
successfully  treated  by  renipuncture.  Nephrectomy,  which  was  carried  out  in 
a  number  of  the  early  cases,  should  never  be  done  unless  all  other  methods 
have  failed  and  the  patient  continues  to  bleed  to  such  an  extent  that  life  is  in 
jeopardy.     This  must  be  a  very  rare  condition. 


ILLUSTRATIVE  CASES. 

Case  1. — Gynecological  Number  11,393.  Mrs.  H.  P.  Age  37.  White. 
Admitted  July  Y,  1901.  Discharged  August  1,  1904.  Complaints:  attacks 
of  colic  in  right  kidney,  associated  with  hematuria  of  moderate  degree. 

The  family  history  was  negative.  The  past  history  was  that  patient  had  al- 
ways been  delicate,  no  definite  disease  of  any  kind.  She  was  the  mother  of  seven 
children.  The  youngest  child  five  years  old.  Present  illness,  the  patient  had 
suffered  from  attacks  of  pain  in  the  right  side  for  five  years,  the  attacks  being 
frequently  associated  with  small  amounts  of  blood  in  the  urine.  The  attacks 
of  pain  began  in  the  kidney  and  radiated  down  toward  the  bladder.  The  at- 
tacks came  every  week  or  two  and  would  last  for  an  entire  day.  The  patient 
had  acquired  the  morphia  habit.     The  general  physical  examination  showed 
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a  stout  but  well-nourished  woman.  'No  evidence  of  disease  made  out  in  the 
heart  or  lungs,  temperature  and  pulse  being  normal;  78  per  cent,  of  hemo- 
globin; the  leukocyte  count  6,000.  Neither  kidney  was  palpable;  the  pelvic 
organs  were  normal:  the  urine,  except  for  an  occasional  blood  cell,  was  normal. 
A  wax-tipped  catheter  was  passed  into  the  right  ureter  up  to  the  kidney,  but 
no  scratch  mark  was  obtained.  The  X-ray  picture  also  showed  nothing.  The 
right  kidney  was  injected  with  sterile  salt  solution  and  its  capacity  foimd  to 
be  8  c.  e.  A  typical  attack  of  the  pain  from  which  she  was  suffering  was  thus 
brought  on. 

Operation:  July  3,  1904.  The  right  kidney  was  explored  through  a  typi- 
cal lumbar  incision.  It  was  normal  in  shape  and  appearance.  It  was  opened 
in  the  plane  of  vascular  cleavage  in  the  long  axis.  No  alteration  of  any  kind 
was  found.     The  kidney  was  sewn  up  with  catgut  sutures. 

Results:  Except  for  a  slight  temperature  after  the  operation  for  a  few 
days  there  was  no  complication  following  this  operation.  The  patient  ceased 
having  pain  and  has  had  none  since  then.  Several  careful  examinations  of 
the  urine  made  three  years  later  showed  that  it  was  perfectly  normal. 

Case  2. —Mrs.  K  G-.  Gynecological  Number  9,-370.  Age  37.  White. 
Admitted  January  28,  1902;  discharged  Eebruary  2,  1902. 

The  family  and  past  history  are  entirely  negative  in  this  case.  The  patient 
had  had  no  pain  of  any  kind,  but  stated  that  she  had  been  having  blood  in  the 
urine  for  2^  months.  The  general  physical  examination  showed  a  fairly 
healthy -looking  woman.     Hemoglobin  78  per  cent. 

Neither  kidney  was  palpable.  The  pelvic  organs  were  normal.  The  urine 
showed  blood,  but  no  casts  or  other  abnormal  elements.  Cystoscopic  examina- 
tion showed  a  normal  bladder  and  bloody  urine  from  right  kidney.  The 
amount  of  urine  from  the  two  kidneys  was  equal.  This  patient  declined  an 
operation.  She  was  seen  five  and  a  half  years  later,  in  1907,  and  reported 
that,  with  the  exception  of  two  intervals  of  about  three  weeks  each,  blood  con- 
tinued to  be  present  in  the  urine  at  all  times.  That  the  amount  of  blood 
varied  greatly.  At  times  there  were  small  clots.  There  had  been  no  pain  of  any 
kind.  She  had  been  hard  at  work.  Cystoscopic  examination  made  on  June  20, 
1907,  showed  that  the  bladder  was  normal,  that  both  ureteral  orifices  were 
normal.  Both  kidneys  were  catheterized,  the  lengths  of  the  ureters  were  equal, 
26  cm.  in  each  case;  the  right  kidney  was  secreting  a  urine  made  red  by  blood 
while  the  left  side  was  secreting  normal,  clear  urine.  In  ten  minutes  the  left 
kidney  secreted  6  c.  c.  of  urine  and  the  right  6^.  The  polyuria  test  showed 
that  both  kidneys  were  equally  active.  The  amount  of  urea  was  identical  on 
the  two  sides. 
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Case  3. — Mrs.  L.  S.  Gynecological  [N'limber  1,371.  Age  37.  White. 
Admitted  June  5,  1892;  discharged  July  22,  1892. 

The  family  history  was  negative.  Had  been  married  17  years.  Several 
children.  Had  never  had  any  acute  illnesses  of  any  kind.  The  present  trouble 
began  two  months  after  the  birth  of  her  last  child,  five  years  ago,  when  she 
for  the  first  time  noticed  blood  in  the  urine.  This  blood  was  only  present  for 
one  day.  It  did  not  return  again  for  six  months.  It,  however,  gradually 
became  more  frequent,  coming  every  week  or  two,  and  for  the  past  five  weeks 
the  urine  had  been  continuously  bloody.  Patient  had  never  had  any  pain  what- 
ever in  either  kidneys  or  bladder.  Physical  examination  showed  a  well-nour- 
ished woman,  the  heart,  lungs,  and  the  abdominal  organs  were  normal  on  exam- 
ination. She  was  quite  anemic.  Hemoglobin  45  per  cent.  Temperature  and 
the  pulse  were  normal.  The  urine  was  normal  except  for  the  presence  of  blood. 
The  urine  was  examined  for  some  days  without  ever  finding  a  cast.  Cysto- 
scopic  examination  showed  a  normal  bladder  and  at  first  bleeding  from  both 
kidneys.  Repeated  examinations,  however,  disclosed  the  fact  that  the  bleeding 
was  almost  entirely  from  the  right  kidney.  On  July  2,  1892,  the  right  kidney 
was  explored.  It  was  apparently  normal  in  every  way.  It  was  opened  in 
the  plane  of  vascular  cleavage  longitudinally  and  the  pelvis  also  explored. 
Kidney  was  sewn  up.  The  patient  made  an  uninterrupted  convalescence,  and 
went  out  of  the  hospital  without  any  hemorrhage.  The  urine  at  that  time  was 
perfectly  normal.  Results:  For  three  years  after  the  operation,  at  intervals 
of  several  months,  the  patient  had  hemorrhages  lasting  a  day  or  two,  but  in 
the  twelve  years  following  the  first  four  years  there  was  no  return  of  hemor- 
rhage, so  that  this  patient,  we  know,  has  been  perfectly  well  for  about  four- 
teen years. 

Case  4. — Mrs.  Z.  G.  Gynecological  I^umber  1,654.  Age  36.  White.  Ad- 
mitted November  1,  1892;  discharged  N"ovember  29,  1892. 

The  family  and  past  history  were  entirely  negative.  The  menstrual  history 
was  negative.  The  patient  had  had  one  child,  nine  years  ago.  The  patient 
had  been  having  blood  in  the  urine  for  about  a  year.  At  times  it  was  absent  for 
a  day  or  two ;  was  never  very  great  in  quantity.  The  general  condition  of  this 
patient  was  excellent.  There  was  no  evidence  of  disease  outside  of  the  urinary 
tract.  The  urine  was  normal  except  for  the  blood.  The  bladder  on  cystoscopic 
examination  was  found  to  be  normal.  On  catheterizing  the  ureter  both  kidneys 
were  found  to  be  functionating,  but  the  bleeding  was  entirely  from  the  left 
side.  On  October  9,  1892,  operation  was  performed;  left  kidney  was  found 
perfectly  normal-looking.  Its  pelvis  was  found  to  be  normal-looking.  A 
small  piece  of  tissue  removed  at  the  time  of  operation  proved  to  be  normal. 
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The  kidney  was  drained.  Result :  The  patient  ceased  liaving  hemorrhage,  and 
for  two  years  was  perfectly  well.     She  has  been  lost  sight  of  since  that  time. 

Case  5. — Mrs.  H.  C.  Gynecological  I^umber  11,282.  Age  37.  White. 
Admitted  May  16,  1904;  discharged  June  18,  1904. 

The  patient  gave  a  family  history  of  tuberculosis,  but  has  always  been  well 
and  strong  herself.  She  had  four  normal  pregnancies.  She  dated  present  ill- 
ness to  an  attack  of  renal  colic  nine  years  before  she  came  to  the  hospital.  She 
had  frequency  of  menstruation  at  that  time  and  passed  a  stone  by  the  urethra. 
Three  years  later  she  passed  another  stone.  From  that  time  onward  there 
was  no  trouble  until  three  months  earlier,  when  a  dull  pain  began  in  the 
left  loin.  Physical  examination  showed  a  healthy-looking  woman.  Temperature 
normal.  Heart  and  lung  examination  normal.  Neither  kidney  enlarged  or 
tender.  Neither  kidney  palpable.  On  cystoscopic  examination  bladder  found 
normal.  The  bloody  urine  was  found  to  be  coming  entirely  from  the  left  kid- 
ney. Both  ureters  were  catheterized.  The  right  kidney  was  found  to  be  se- 
creting in  8  minutes  6.4  c.  c.  of  urine  with  a  percentage  of  urea  of  .005.  In 
the  same  time  the  left  kidney  secreted  4.3  c.  c.  with  a  percentage  of  urea  of 
.003.  The  wax-tipped  catheter  showed  no  scratch  marks.  The  X-ray  also 
was  negative.  The  urine  contained  no  abnormal  elements  except  blood.  It 
would  seem  from  the  urine  examination  here  that  the  left  kidney  was  really 
better  than  the  right.  Unfortunately  no  subsequent  studies  were  made.  The 
operation  was  carried  out  on  May  28,  1904.  On  cutting  down  on  the  kidney 
a  perfectly  healthy  organ  was  found  so  far  as  external  appearance  was  con- 
cerned. Longitudinal  nephrotomy  was  done.  Macroscopically  the  kidney 
parenchyma  and  pelvis  looked  normal. 

A  small  piece  of  tissue  removed  from  the  kidney  proved  on  microscopical 
examination  to  be  normal.  Results :  This  patient  made  an  uninterrupted  con- 
valescence and  has  remained  for  six  years  without  any  recurrence  whatso- 
ever of  the  hemorrhage.  She  has  had  a  child  in  the  interval  without  any 
bad  effect. 

Case  6.— Mrs.  N.  B.,  Gynecological  Number  13,605.  Age  60.  Date  of 
admission  February  18,  1907. 

The  family  history  showed  marked  tuberculosis,  but  the  patient  had  always 
been  a  healthy  woman  herself  until  about  six  years  before,  when,  after  an 
attack  of  la  grippe,  she  had  an  attack  of  pain  in  the  right  kidney  region,  lasting 
for  two  hours,  followed  by  the  appearance  of  blood  in  the  urine.  At  inter- 
vals since  then  patient  had  had  recurrence  of  attacks  of  hematuria  lasting  from 
one  to  three  days,  sometimes  without  pain  and  sometimes  associated  with  colic. 
Once  or  twice  there  had  been  severe  attacks  of  pain.     The  patient  in  this  case 


12  ESSENTIAL   HEMATURIA   AND    NEPHRALGIA. 

was  a  healthy-looking  woman  for  her  age.  The  heart  and  arteries  were  normal. 
There  w-as  no  fever.  On  palpation  both  kidneys  were  tender  and  enlarged. 
The  bladder  on  cystoseopic  examination  Avas  normal.  Both  kidneys  were 
catheterized.  From  both  kidneys  urine  containing  albumin,  hyalin,  and  gran- 
ular easts  was  obtained.  The  urine  from  the  left  kidney  was  clear ;  that  in  the 
right  bloody.  Functional  tests  from  the  two  sides  ghowed  about  equal  secretory 
function  from  the  two  kidneys.  Operation  was  carried  out  by  the  usual  lum- 
bar incision.  Rather  large  red  kidney  was  found.  Typical  nephrotomy  done. 
A  piece  of  kidney  removed  for  microscopical  examination  showed  marked  in- 
terstitial nephritis  and  proliferative  glomerulitis.  The  patient  made  an  unin- 
terrupted convalescence  and  the  blood  immediately  ceased  appearing  in  the 
urine.     It  has  recurred,  however,  in  small  quantities  since  that  time. 

Case  7. — Mrs.  J.  C,  Gynecological  ]N"umber  9,923.  Age  46.  Admitted 
October  30,  1902.     Discharged  January  7,  1903. 

The  family  history  was  negative.  The  menstrual  history  negative.  The 
patient  had  had  four  children,  the  youligest  eight  years  old.  She  had  had  no 
illnesses  of  any  kind.  Her  trouble  started  six  months  before  coming  to  the 
hospital,  wath  slight  attacks  of  pain,  small  amounts  of  blood  in  the  urine. 
Since  beginning  the  bleeding  had  been  continuous,  but  the  pain  only  came  in 
attacks.  It  consisted  in  a  slight  attack  of  pain  in  the  left  kidney  region. 
The  general  condition  of  this  patient  was  rathex  poor.  Temperature  and 
pulse  were  normal.  Hemoglobin  65  per  cent.  Neither  kidney  was  enlarged 
or  tender,  and  neither  movable.  The  X-ray  was  negative.  The  tubercular 
reaction  was  also  negative.  Both  ureters  w^ere  catheterized.  The  urine  from 
the  left  side  was  quite  bloody.  That  from  the  right  side  normal.  The  opera- 
tion was  performed  on  November  12,  1902,  by  the  usual  lumbar  route.  A 
perfectly  normal-looking  kidney  found.  Our  usual  nephrotomy  was  performed 
and  on  section  the  kidney  looked  normal.  The  kidney  was  sewn  up  and  re- 
placed. While  in  the  hospital  the  hemoglobin  rose  to  85  per  cent.  Since  that 
time  the  patient  has  remained  perfectly  well  and  there  has  been  no  recurrence 
of  blood  in  the  urine. 

Case  8.— Dr.  L.  N.  S.,  Sanatorium  Number  234.     October  15,  1895. 

The  patient  in  this  case  was  a  physician.  The  hemorrhage  was  from  the 
right  kidney.  The  urine  contained,  in  addition  to  albumin,  blood,  hyalin  and 
granular  casts.  The  bleeding  was  entirely  from  the  right  side.  The  condition 
was  chronic  interstitial  nephritis.  A  nephrotomy  performed  on  the  right 
kidney  in  the  usual  manner  immediately  controlled  hemorrhage.  There  was 
a  cessation  of  hemorrhage  in  this  case.  Patient  remained  well  until  his  death 
some  years  later. 
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Case  9. — Mrs.  F.  H.  V.,  Sanatorium  N"umber  850.    Age  64,    April  2,  1900. 

The  family  history  was  unimportant;  also  the  past  history.  The  present 
trouble  had  been  in  existence  for  about  15  weeks,  and  consisted  in  frequent 
recurring  attacks  of  hematuria,  associated  with  a  marked  stinging  sensation 
in  the  bladder,  but  no  pain  referable  to  the  kidneys.  The  patient  was  a  delicate- 
looking  woman.  The  temperature  was  normal,  and  there  was  no  evidence  of 
disease  except  the  hematuria.  The  urine,  except  for  the  blood,  was  normal. 
ISTeither  kidney  was  palpable  or  tender.  On  cystoscopic  examination  the  blood 
was  found  coming  entirely  from  the  left  kidney.  Functional  tests  showed  that 
the  two  kidneys  were  equally  active.  The  wax-tipped  catheter  was  not  scratched. 
X-ray  was  negative.  The  capacity  of  the  renal  pelves  was  normal.  The  patient 
in  this  case  was  kept  quietly  in  bed  for  several  weeks  and  the  attacks  ceased. 
She  then  went  home,  and  the  bleeding  began  to  recur  with  attacks  every  six  or 
seven  days.  She  was  almost  confined  to  her  bed.  After  six  months  the  severity 
of  the  bleeding  became  less  and  the  intervals  greater.  By  the  fall  of  1901  they 
had  entirely  ceased.  This  patient,  nearly  75  years  old,  is  still  living  and  has 
had  no  recurrence. 

Case  10.— Mrs.  A.  B.     Age  36.     January  2,  1907. 

Family  history  tubercular.  The  patient,  when  about  17  years  old,  had  a 
severe  attack  of  hysteria,  but  has  otherwise  been  well.  Her  trouble  began 
in  April,  1900,  with  a  slight  attack  of  renal  colic  on  the  right  side,  followed 
by  hematuria.  A  month  later  she  was  operated  on  for  extra-uterine  pregnancy. 
In  1902  there  was  a  severe  attack  of  renal  pain  in  the  left  side,  lasting  for  half 
an  hour.  In  September,  1905,  she  had  a  severe  attack  of  colic  in  the  left  side, 
accompanied  by  marked  hematuria.  Since  then  every  menstrual  period  has 
been  preceded  by  a  similar  attack,  l^umerous  X-ray  pictures  show  nothing. 
In  July,  1906,  the  uterus  was  suspended  and  adhesions  about  the  site  of  old 
operation  on  the  left  side  cut.  The  left  ovary  was  also  removed.  The  patient 
in  this  case  was  a  healthy-looking  woman.  At  the  time  I  saw  her,  March  8, 
1897,  the  urine  was  perfectly  normal.  Both  kidneys  were  catheterized.  The 
urine  collected  from  each  side  was  normal  and  equal.  The  left  kidney  was  in- 
jected and  the  pelvis  found  to  contain  7  c.  c.  of  fluid.  Following  this  injection 
and  beginning  a  few  hours  later  the  patient  had  a  severe  hematuria,  lasting 
several  hours. 

Case  11. — Mrs.  S.  B.,  Gynecological  Mimber  9,357.  Age  59.  January 
23,  1902. 

Family  history  was  unimportant.  The  patient  had  scarlet  fever  when  a 
child,  but  no  other  illnesses.  She  was  the  mother  of  nine  children.  Her  present 
trouble  had  been  in  existence  for  a  month,  and  consisted  of  blood  in  the  urine 
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and  some  pain  in  the  right  kidney  region.  The  patient  was  of  small  frame 
but  well  nourished.  Temperature  and  pulse  normal.  There  was  a  spot  of  red- 
dening in  the  base  of  the  bladder.  There  were  white  and  red  blood-corpuscles 
in  the  urine.  No  organisms  were  found.  The  spot  in  the  bladder  cleared  up 
promptly  on  treatment.  She  continued,  however,  to  have  pain  in  the  right 
side,  and  there  was  bleeding  from  this  kidney.  The  urines  from  the  two 
kidneys  were  identical  except  that  in  the  right  there  was  blood,  and  in  the  left 
no  blood.  The  amount  of  blood  was  rather  small.  Injection  of  the  right  kid- 
ney produced  intense  pain.  The  X-ray  was  negative  and  there  were  no  scratch- 
marks.  This  patient  declined  operation,  and  a  year  and  a  half  later  was  still 
having  her  symptoms.     She  has  been  lost  sight  of  since  then. 

Case  12. — Mrs.  E.  B.,  Gynecological  Number  13,967.  Age  20.  July  2, 
1907. 

Family  history  was  negative,  also  past  history.  The  patient  had  one  child 
three  years  old.  For  several  months  she  had  had  severe  pain  in  the  right  side 
associated  with  blood  in  the  urine.  Since  its  first  appearance  the  blood  contin- 
ued in  rather  large  quantities.  The  patient  was  a  rather  slightly  built  woman ; 
heart,  lungs,  and  temperature  normal.  The  blood  was  coming  entirely  from  the 
right  kidney,  which  was  secreting  as  much  urine  as  the  left.  She  remained  in 
the  hospital  six  days  and  the  bleeding  ceased,  but  the  pain  remained.  Two 
years  later  she  wrote  that  she  had  had  no  recurrence  of  the  bleeding,  but  had 
had  almost  constant  pain.  The  X-ray  and  the  wax-tip  gave  negative  results  in 
this  case.     The  patient  refused  all  operative  treatment. 

Case  13.— Mrs.  A.  S.  G.    Age  36.     February  26,  1907. 

Family  history  and  past  history  entirely  negative  in  this  case.  Seven  years 
before,  her  present  trouble  began  with  a  severe  attack  of  pain  in  the  right  kid- 
ney. There  was  aching  in  this  side  afterward  for  six  months  and  it  was  asso- 
ciated with  blood  in  the  urine.  In  the  fall  of  1905,  five  years  later,  there  was 
another  attack  of  pain,  which  lasted  several  weeks.  In  the  spring  of  1906 
the  next  attack  of  pain  occurred.  This  was  followed  by  frequent  attacks  dur- 
ing the  summer  of  1906.  In  the  fall  of  1906  she  began  noticing  blood  in  the 
urine.  The  attacks  continued  up  to  the  time  she  came  to  us.  Neither  kidney 
was  palpable  or  tender,  and  the  patient's  general  condition  was  excellent.  This 
patient  was  examined  first  during  an  attack  of  bleeding.  The  hemorrhage 
was  found  to  be  coming  slowly  from  the  right  kidney.  The  two  kidneys  were 
functioning  equally.  The  bladder  was  normal.  There  were  no  abnormal  con- 
stituents except  blood  in  the  urine.  Injection  of  the  right  kidney  reproduced 
the  pain.  Tuberculin  was  negative,  as  well  as  the  X-ray  and  wax-tip  cultures. 
Following  the  catheterization  this  patient  remained  well  for  several  months. 
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Since  then,  however,  there  have  been  some  recurrences.  The  amount  of  hemor- 
rhage is  never  great  in  this  case. 

Case  14. — Mrs.  M.  S.,  Gynecological  Number  11,321.  Age  43.  Admitted 
May  31,  1904. 

The  family  and  past  histories  were  negative.  The  patient  had  had  five  chil- 
dren. Her  trouble  consisted  of  blood  in  the  urine.  No  pain.  This  blood  had 
been  present  for  two  months.  The  amount  of  blood  was  not  great.  The  general 
physical  condition  of  this  patient  was  excellent.  Bladder  examination  showed 
that  the  bleeding  was  entirely  from  the  left  kidney.  The  two  kidneys  were 
secreting  apj^roximately  equally.  This  patient  was  kept  in  bed  and  went  home 
on  June  16  entirely  well.  Six  months  later  she  was  still  well.  Has  been  lost 
sight  of. 

Case  15. — Miss  E.  W.,  Gynecological  Number  8,375.  Age  47.  Admitted 
December  10,  1900. 

The  family  history  in  this  case  was  tubercular,  but  the  patient  had  always 
been  a  healthy  woman.  She  began  bleeding  in  February,  1900.  The  only 
symptom  was  blood  in  the  urine.  This  was  constantly  present.  The  urine 
except  for  the  blood  was  normal.  Both  kidneys  were  very  movable.  The 
hemoglobin  at  the  time  of  observation  was  only  27  per  cent.  The  bladder  ex- 
amination showed  that  the  bloody  urine  was  coming  solely  from  the  right  kid- 
ney. The  patient's  right  kidney  was  catheterized  by  Dr.  W.  W.  Russell,  and 
15  c.  c.  of  a  10  per  cent,  solution  of  adrenalin  injected  into  its  pelvis.  The 
bleeding  stopped  at  once  and  never  recurred.  In  March,  1901,  hemoglobin 
had  reached  80  per  cent. 

Case  16. — Mrs.  M.  J.,  Gynecological  Number  12,335.  Age  32.  Date  of 
admission  September  6,  1905. 

The  family  history  negative,  as  well  as  the  past  history.  The  patient  had 
had  pain  in  the  left  kidney  and  blood  in  the  urine  for  three  months.  The 
urine  was  otherwise  normal.  Neither  kidney  was  palpable;  no  evidence  of 
any  general  disturbance.  On  cystoscopic  examination  the  bladder  was  normal. 
The  blood  was  found  to  be  coming  from  the  left  kidney  entirely.  This  patient 
was  about  five  months  pregnant.  No  operation  was  done,  but  by  being  kept 
partly  in  bed  the  bleeding  entirely  ceased,  and  the  pain  was  better.  This 
patient  went  home  and  has  been  lost  sight  of. 

Case  17. — Mrs.  L.  L.,  Gynecological  Number  11,818.  Age  34.  Admitted 
January  18,  1905. 

The  family  history  in  this  case  was  markedly  tubercular,  and  the  patient's 
past  history  indicated  pulmonary  tuberculosis  now  healed.  The  patient  had 
had   several   child^-en.      The    present    illness    had   been    in   existence   for    14 
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years,  and  consisted  of  attacks  of  colic  beginning  in  the  region  of  the  left 
kidney  and  radiating  downward  toward  the  bladder.  There  were  no  symptoms 
of  bladder  distnrbances.  The  urine  was  perfectly  normal.  The  general  physi- 
cal examination  showed  a  well-nourished  woman.  No  evidence  of  the  tubercu- 
losis could  be  found  in  her  lungs.  The  left  kidney  was  not  palpable ;  the  right 
kidney  was  palpable,  but  apparently  normal.  On  catheterizing  them,  both  kid- 
neys found  to  be  secreting  actively.  Injection  of  normal  salt  solution  into  pelvis 
of  left  kidney  brought  on  attacks  of  pain  similar  to  those  with  which  the  patient 
suffered.  This  patient  was  operated  on,  January  23,  1905 ;  a  kidney  was  ex- 
posed through  the  lumbar  incision  and  found  to  be  normal-looking.  Its  pelvis 
contained  no  stones.  A  nephrotomy  was  done.  The  incision  of  this  operation 
healed  promptly,  and  the  patient  was  entirely  relieved  of  her  attacks  of  pain. 

Case  18. — Mrs.  E.  B.,  GjTiecological  l^umber  13,522.  Age  46.  Admitted 
January  21,  1907. 

The  family  history  as  well  as  the  past  history  was  entirely  negative,  except 
that  in  January,  1905,  she  had  an  operation  for  fistula  in  ano.  Tier  present 
illness  dated  from  a  fall  ten  years  before,  since  when  there  had  always  been  pain 
in  the  left  kidney.  This  had  been  so  severe  as  to  confine  her  to  the  bed  most  of 
the  time,  and  the  pain  was  made  much  worse  by  the  menstrual  period.  The 
patient  was  a  well-nourished  woman :  the  urine  contained  a  trace  of  albumin, 
but  no  other  abnormal  elements.  The  pelvic  organs  normal.  ]^either  kidney 
palpable,  but  there  was  a  slight  tenderness  in  the  region  of  the  left.  The 
bladder  found  normal.  Both  kidneys  catheterized.  Ten  c.  c.  of  fluid  injected 
into  the  pelvis  of  the  left  kidney  reproduced  the  pain.  There  was  a  trace  of 
albumin  in  urine  from  both  kidneys.  The  urine  from  each  kidney  was  equal. 
Operation  on  January  23,  1907.  The  entire  ureter  explored  and  found  nor- 
mal. The  kidney  examined  and  found  normal ;  not  movable.  The  incisions 
healed  promptly  in  this  case,  and  the  patient  went  home  entirely  relieved. 

Case  19. — Mrs.  J.  B.,  Gynecological  Number  7,948.  Age  26.  Admitted 
July  9,  1900. 

The  family  and  past  history  were  entirely  negative.  Present  illness  con- 
sisted of  attacks  of  pain  for  about  two  years  in  the  right  kidney.  The  kidney 
was  slightly  movable.  The  urine  contained  blood  cells  and  albumin.  Catheter- 
ization and  injection  of  the  right  kidney  reproduced  the  pain.  Operation  per- 
formed July  11,  1900.  The  right  kidney  was  explored;  no  stone  found.  The 
kidney  was  suspended.  Patient  made  an  uninterrupted  convalescence,  and  six 
years  later  wrote  that  she  had  no  return  of  pain. 

Case  20. — Miss  P.  R,  Sanatorium  Number  2,504.  Admitted  June  17, 
1907.     Age  16. 


ILLUSTRATIVE   CASES.  17 

Family  and  past  history  negative.  The  patient  in  this  case  had  had  trouble 
for  three  years.  Pain  was  constantly  present  but  was  varied  in  intensity ;  was 
gradually  growing  worse.  Always  increased  at  menstrual  periods;  not  in- 
fluenced by  posture.  Began  where  left  ureter  crossed  pelvic  brim  and  radiated 
toward  the  leg  on  the  left  side.  Once  or  twice  there  was  blood  noted  in  the 
urine.  There  was  some  frequency  of  urination  during  the  day.  The  patient 
had  had  almost  every  variety  of  rest  cure  and  medicinal  treatment  without  re- 
lief. The  general  physical  examination  showed  that  the  girl  was  quite  healthv. 
X-ray  picture  of  the  kidney  was  negative.  The  kidney  was  not  movable.  The 
urine  was  perfectly  normal.  Both  kidneys  found  to  be  functioning  equally  and 
normally.  Seven  c.  c.  of  fluid  injected  into  the  left  kidney  produced  the  pain 
that  the  patient  complained  of.  Operation.  Muscle-splitting  incision  at  Mc- 
Burney's  point.  The  ureter  was  exposed  from  pelvic  brim  to  kidney.  i!^o 
disease  was  found.  This  patient  made  an  uninterrupted  convalescence  and 
has  remained  well. 

Case  21. — Miss  A.  W.,  Gynecological  ISTumber  10,365.  Age  40.  Admitted 
March  28,  1903.     Discharged  April  25,  1903. 

Family  history  in  this  case  was  markedly  tubercular,  but  the  patient  had  al- 
ways been  well.  Her  present  illness  had  lasted  for  ten  years.  The  onset  was 
intense  pain  in  the  back,  nausea  and  vomiting,  and  frequency  of  micturition. 
The  pain  was  constant,  but  also  exacerbated  in  attacks.  Physical  examination 
showed  the  patient  was  rather  poorly  nourished,  ^o  evidence  of  disease  was 
evident  elsewhere  than  in  the  kidney.  The  urine  was  perfectly  normal.  ISTeither 
kidney  movable.  The  right  kidney  was  cathetcrized  and  found  to  be  secreting. 
Eight  c.  c.  of  fluid  injected  reproduced  the  pain.  On  April  3  incision  was  made 
down  to  the  right  kidney,  which  was  found  normal-looking.  It  was  suspended 
with  three  silk  sutures  to  the  last  rib.  This  patient  subsequent  to  her  operation 
was  entirely  relieved  of  her  attacks  of  pain,  but  still  had  a  dull  aching. 

Case.  22.— Mrs.  M.  L.  F.,  Sanatorium.     Admitted  June  1,  1900. 

The  family  history  as  well  as  past  history  negative.  The  patient  had  had 
backache  for  many  years,  and  for  three  years  had  had  severe  dull  aching  pain  in 
the  right  kidney  regions.  The  pain  also  came  in  attacks  ancl  radiated  through 
the  ]pg.  The  right  kidney  had  been  suspended  two  years  before  without  relief. 
The  urine  was  normal.  The  patient  was  a  healthy-looking  woman.  The  right 
kidney  was  injected  and  brought  on  a  typical  attack  of  pain.  In  June,  1900, 
through  an  exploratory  laparotomy  the  ureter  was  explored  from  bladder  to 
kidney  and  found  normal.  The  kidney  was  then  explored  from  the  lumbar 
region,  was  opened,  and  found  normal.  The  incisions  promptly  healed  in  this 
case.     The  patient,  however,  was  unrelieved  of  her  pain. 
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Case  23. — Dr.  K  H.,  Sanatorium  Mimber  1,588.     Age  55. 

Family  history  negative.  Past  history  began  12  years  ago  in  an  attack  of 
renal  colic.  No  trouble  from  then  until  the  present.  Present  illness  began  one 
year  ago.  At  intervals  of  five  to  eight  weeks  had  been  having  severe  attacks 
of  pain  in  the  right  kidney.  The  pain  lasted  from  three  to  forty-eight  hours. 
The  pain  began  in  the  right  kidney  and  radiated  down  toward  the  bladder. 
During  the  attack  micturition  was  increased  in  frequency  and  the  urine  some- 
times contained  blood.  On  physical  examination  the  patient  was  a  healthy- 
looking  man.  The  urine  was  normal.  The  prostate  gland  was  normal ;  bladder 
normal.  Both  kidneys  actively  secreting.  Operation  October  13,  1903.  Lum- 
bar incision  down  to  right  kidney.  The  kidney  was  normal  in  size  and  shape. 
There  were  adhesions  between  the  upper  pole  and  the  fatty  capsule,  and  over 
the  kidney  at  several  places  were  noted  thickenings  of  the  capsule  with  depres- 
sions. The  kidney  was  decapsulated.  Small  piece  of  kidney  tissue  was  re- 
moved for  examination.  This  proved  to  be  quite  normal.  The  incision  healed 
promptly  in  this  case ;  the  patient  was  relieved,  and  seven  years  later  the  report 
was  brought  of  no  recurrence. 

Case  24. — Miss  L.  C,  Sanatorium  Number  2,320.     Age  48. 

Admitted  January  14,  1907.  Family  history  good.  Past  history  good. 
The  present  illness  consisted  of  attacks  of  pain  in  the  right  kidney  region  asso- 
ciated with  frequency  of  micturition.  The  patient  in  this  case  was  anemic-look- 
ing, hemoglobin  60  per  cent.  The  urine  contained  albumin  and  hyalin  and 
granular  casts.  The  urine  from  the  two  kidneys  was  identical.  Injection  of 
the  right  kidney  reproduced  pain.  On  a  milk  diet,  rest  in  bed,  and  water 
this  patient  was  relieved  of  her  pain,  but  there  was  no  relief  of  the  nephritis. 


CHAPTER  XIX 

TUBERCULOSIS    OF    THE    KIDNEY. 

fflSTORY. 

Study  of  tuberculosis  of  the  kidney  is  distinctly  modern,  for  practically  all 
present-day  understanding  of  the  condition  has  been  elaborated  during  the  past 
century,  most  of  it  during  the  past  twenty  years.  The  first  recorded  case  is  that 
of  the  celebrated  pathologist,  Morgagni  ("De  Sedibus  et  Causis  Morborum," 
1767,  iv,  336),  who,  while  doing  an  autopsy,  found  that  the  left  kidney  was 
tuberculous  through  an  extension  of  the  process  from  a  large  mass  of  contiguous 
lymph  glands.  During  the  early  years  of  the  nineteenth  century  a  number  of 
isolated  clinical  studies  and  autopsy  reports  of  tuberculous  kidneys  were  made. 
Some  of  the  old  observers  showed  a  keenness  that  stands  in  marked  contrast  to 
many  of  our  reports  at  the  present  time.  Howship  (''A  Practical  Treatise  on 
the  Symptoms,  Causes,  Discrimination,  and  Treatment  of  Some  of  the  Most 
Important  Complaints  that  Affect  the  Secretion  and  Excretion  of  the  Urine," 
1823)  recounts  the  histories  of  two  patients  in  a  most  thorough  way,  pointing 
out  the  frequency  with  which  all  the  symptoms  may  arise  from  the  bladder, 
while  the  kidney  itself,  the  actual  seat  of  disease,  gives  no  indication  of  disorder. 
It  is  the  one  peculiarity  of  tuberculosis  of  the  kidney  which  to  this  day  confuses 
so  many  physicians  and  leads  to  useless  and  harmful  treatments  of  the  bladder, 
through  a  failure  to  recognize  that  the  kidney  is  at  fault. 

Payer  ("Traite  des  maladies  des  reins,  etc.,"  1841),  making  a  full  report 
of  ]  6  cases,  was  the  first  to  attempt  a  systematic  investigation  and  classification 
of  the  condition.     He  made  three  subdivisions : 

(1)  Those  where  the  kidney  is  involved  conjointly  with  a  number  of  other 
organs,  and  no  local  symptoms  develop  from  the  kidney. 

(2)  Those  where  the  disease  is  limited  to  the  kidney  and  its  pelvis. 

(3)  Those  where  the  disease,  in  addition  to  involving  the  kidney,  has  also 
attacked  the  bladder  alone  or  the  bladder  and  the  genital  organs  (urogenital 
tuberculosis). 

It  is  impossible  to  pass  on  without  referring  to  the  remarkable  watercolor 
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illustrations  of  tuberculous  kidneys,  pictured  in  Eajer's  "Atlas,"  These  will 
always  remain  as  models  of  illustrative  work  and  give  us  a  conception  of  how 
thorough  his  work  was.  In  spite  of  this  advanced  investigation,  little  general 
interest  was  manifested  in  the  disease  for  many  years.  Schmidtlein  {Dtsche. 
Klinik,  1863,  xv,  185 ;  264)  described  the  two  modes  of  the  spreading  of  tuber- 
culosis in  the  urinary  tract  and  laid  the  basis  for  the  ideas  of  urogenital  tuber- 
culosis which  persist  to  this  day.  Up  to  1890  practically  all  observers  held  that 
the  so-called  ascending  tuberculosis,  which  began  in  the  genital  organs  or  bladder 
and  involved  the  kidney  by  extension  up  the  ureter,  was  the  common  method  by 
which  the  kidney  became  infected.  To-day  we  know  that  the  kidney  is  prac- 
tically always  infected  through  the  blood,  and  the  infection  of  the  lower  urinary 
organs  is  secondary  to  it. 

Only  a  very  few  autopsy  reports,  where  tuberculosis  was  found  limited  to 
the  kidney  alone  and  the  rest  of  the  body  clear,  are  found  in  the  literature ;  but 
such  a  condition  was  observed  by  Lancereaux,  1872. 

Surgical  operations  on  tubercvJous  kidneys  followed  closely  on  Simon's 
demonstration  (1869)  that  one  kidney  could  be  removed  and  its  fellow  carry 
on  the  necessary  elimination  of  urine. 

Bryan  (1870)  removed  a  tuberculous  pyonephrotic  kidney  without  recog- 
nizing it  to  be  such.  Peters  {N.  Y.  Med.  J.,  1872,  xvi,  473),  operating  for 
what  he  thought  was  a  calculous  pyonephrosis,  found  the  condition  tuberculous, 
and  removed  the  kidney.  This  was  the  first  deliberate  nephrectomy  for  renal 
tuberculosis.  In  1885  Gross  the  younger  was  able  to  collect  from  the  literature 
twenty  cases  of  nephrectomy  for  renal  tuberculosis  with  eight  deaths  immedi- 
ately following  operation,  and  so  many  more  occurred  in  a  short  time  that 
eminent  authors,  such  as  Dickinson  and  Morris,  openly  questioned  the  pro- 
priety of  ever  removing  a  tuberculous  kidney. 

Precise  grouping  of  all  the  tuberculous  diseases  under  one  head  was  made 
possible  by  the  discovery  of  Koch  (1882),  who  isolated  the  tubercle  bacillus  and 
showed  its  relationship  to  scrofula,  pulmonary  consumption,  white  swelling,  and 
the  various  other  tuberculous  manifestations  with  which  we  are  sO'  familiar. 

Babes  (1883)  demonstrated  tubercle  bacilli  in  the  urine  of  a  patient  suffer- 
ing with  a  tuberculous  kidney  and  advocated  this  now  much  used  method  of 
examination  for  help  in  diagnosis  of  the  condition. 

But  operative  attempts  at  the  treatment  of  kidney  tuberculosis  were  desul- 
tory, indifferent,  and  half  hearted  until  the  nineties  of  the  last  century.  In 
large  measure  lack  of  confidence  arose  from  the  belief  that  tuberculosis  of  the 
kidney  was  but  the  end  stage  of  a  tuberculosis  of  the  entire  urinary  tract.  The 
distinguished  urologist,  Guyon  {Ann.  d.  mal.  d.  org.  genito-urin.,  1888,  vi,  577) 
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declares :  "We  do  not  know  of  a  single  case  of  renal  tuberculosis  primitive  and 
unilateral  without  lesions  of  the  same  kind  in  the  bladder,  the  seminal  apparatus 
or  other  organs."  The  valuable  pathological  work  of  Steinthal  {Virchow's 
Archiv,  1885,  c,  81)  was  the  first  upset  to  this  view.  In  a  series  of  twenty-four 
autopsies  upon  patients  suffering  with  genito-urinary  tuberculosis  he  found  the 
kidney  involved  in  every  case;  the  lower  tract  in  only  50  per  cent,  of  the  cases; 
while  in  nine  instances  the  kidney  alone  was  involved.  Prior  to  his  report 
autopsy  findings  had  already  demonstrated  that  in  one-half  the  cases  of  renal 
tuberculosis  only  one  kidney  was  involved.  Furthermore  his  investigations  were 
presented  with  such  directness  and  clearness  that  numerous  pioneer  surgeons 
boldly  began  removing  the  diseased  organs.  Between  1890  and  1900  the  names 
of  Israel,  Albarran,  Morris,  Tuffier  are  inseparably  connected  with  the  mar- 
velous progress  of  surgery  in  treating  this  condition.  During  this  period,  too, 
were  born  modern  cystoscopy  and  catheterization  of  the  ureters.  This  method 
of  examination  quickly  showed  that  kidney  tuberculosis  was  often  unilateral, 
demonstrated  which  side  was  involved,  and  lent  so  much  certainty  to  the  surgical 
work  that  all  disputes  as  to  this  question  had  almost  died  out  by  1900.  It  is 
of  interest,  in  view  of  our  present  attitude,  to  consider  the  diatribes  aimed  at 
catheterization  of  the  ureters  by  many  of  the  leading  men  of  that  period. 
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Twenty  years  ago  the  surgical  form  of  renal  tuberculosis  was  considered 
rare.  With  our  ability  to  recognize  the  disease  and  to  disseminate  widespread 
knowledge  in  regard  to  it,  we  now  know  how  common  an  occurrence  it  is. 

The  actual  frequency,  owing  to  incompleteness  and  inaccuracy  of  vital  sta- 
tistics in  the  Health  Departments  of  this  country,  cannot  be  stated.  It  is  neces- 
sary, therefore,  to  fall  back  on  the  less  representative  autopsy  records  of  general 
hospitals.  !Naturally,  the  frequency  of  the  condition  in  these  hospitals  varied 
with  the  character  of  the  patients  admitted,  much  higher  percentages  being  ob- 
served in  those  institutions  freely  admitting  sufferers  with  pulmonary  tubercu- 
losis than  in  those  which  excluded  such  patients.  For  this  reason,  it  seems  more 
systematic  to  consider  the  statistics  of  occurrence  in  a  classified  order,  which  we 
will  do  under  seven  headings : 

(1)  The  frequency  of  tuberculosis  of  the  kidneys  at  autopsy  without  ref- 
erence to  the  class  of  subject  admitted  to  hospital. 

(2 )  The  frequency  where  there  is  active  tuberculosis  in  some  other 
part  of  the  body. 


22  TUBERCULOSIS    OF    THE    KIDNEY. 

(3)  The  frequency  of  miliary  tuberculosis. 

(4)  The  relative  frequency  of  miliary  and  caseo-cavernous  tuberculosis  of 
the  kidney. 

(5)  The  influence  of  age. 

(6)  The  proportion  of  unilateral  to  bilateral  cases  in  caseo-cavernous  tuber- 
culosis. 

(7)  Renal  tuberculosis  without  the  disease  being  present  elsewhere. 
Now,  taking  these  questions  categorically : 

(1)  Frequency  of  Autopsies  of  Tuberculous  Kidneys,  Without  Any  Reference 
to  Particular  Class  of  Subject. — The  combined  statistics  from  five  great  hospitals 
show  in  12,688  autopsies  603  tuberculous  kidneys,  or  a  proportion  of  4.7  per 
cent.  The  individual  percentages  varied  from  2.2  per  cent,  to  5.6  per  cent. 
(General  Hospital  of  Prague;  Tilden  Brown's  Report,  Presbyterian  Hospital, 
New  York;  George  Walker,  Johns  Hopkins  Hospital  Report,  1904,  xii,  455; 
Henry  Morris'  report,  Middlesex  Hospital,  London,  also  ^'Surgical  Diseases  of 
the  Kidney,"  Morris;   and  Posner's  records,  cited  by  Walker.) 

The  statistics  are : 


Autopsies 

Prague  Gen.  Hosp 4,536 

Tilden  Brown    567 

George  Walker    1,369 

Henry  Morris    3,331 

Posner 4,710 


(2)  Frequency  of  Kidney  Tuberculosis  at  Autopsy  with  Active  Tubercu- 
losis Present  in  Other  Organs.— The  importance  of  information  as  to  the  num- 
ber of  tuberculous  patients  admitted  to  a  hospital  in  estimating  the  frequency 
of  disease  is  well  shown  by  the  fact  that  in  tuberculous  patients  the  percentage 
of  renal  tuberculosis  runs  from  12  per  cent,  to  33  per  cent,  in  the  statistics  of 
Posner,  Browii,  and  Walker.     These  are  as  follows: 


Cases 

Posner 789 

Brown 68 

Walker   482 


Tuberculosis 

of  Kidney 

Per  Cent. 

256 

5.6 

23 

4. 

61 

4.5 

74 

2.2 

189 

4. 

Tuberculosis 

of  Kidney 

Per  Cent. 

189 

26 

23 

33 

59 

12 
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Combining  the  statistics  of  these  authors,  it  is  seen  that  20,2  per  cent,  with 
pulmonary  and  other  active  forms  of  tuberculosis  that  come  to  autopsy  have 
tuberculosis  of  the  kidney. 

(3)  Frequency  of  Kidney  Involvement  in  Cases  of  Miliary  Tuberculosis. 
— Just  how  many  of  the  cases  had  miliary  tuberculosis  is  even  more  important 
in  considering  the  statistics,  because,  in  almost  every  case  of  this  form,  there  is 
involvement  of  the  kidneys  with  the  tubercles.  Walker,  for  example,  in  thirty- 
six  cases  of  miliary  tuberculosis  found  both  kidneys  involved  in  every  one. 
Morris,  in  twenty-nine,  found  bilateral  involvement  in  twenty-eight,  and  one 
kidney  involved  in  one  case, 

(4)  Relative  Frequency  of  the  Miliary  and  Caseo-cavernous  Forms. — In 
adults  acute  miliary  tuberculosis  of  the  kidney  occurs  on  the  average  about 
twice  as  frequently  as  the  caseo-cavernous  form,  but,  as  Dickinson  pointed  out, 
in  children  the  preponderance  of  the  miliary  form  is  much  more  marked,  and 
this  accounts  for  the  greater  frequency  of  renal  tuberculosis  in  children.  In 
adults  the  frequency  is  illustrated  by  the  findings  of  Morris  and  Walker. 
Morris,  in  forty-nine  cases  of  renal  tuberculosis,  had  twenty-nine  miliary  and 
fifteen  caseo-cavernous  kidneys,  while  Walker,  in  forty-nine,  had  thirty-six 
miliary  and  twenty-three  caseo-cavernous  types, 

(5)  Influence  of  Age  on  Frequency  of  Miliary  and  Caseo-cavernous  Tuber- 
culosis.— The  greater  frequency  of  kidney  tuberculosis  in  children  is  due  to  the 
fact  of  the  more  frequent  occurrence  of  miliary  tuberculosis  among  them.  The 
surgical  form  of  tuberculosis,  however,  is  more  commonly  met  with  in  adults. 
The  youngest  case  we  have  ever  had  personally  was  sixteen  years  old.  It  is  in- 
teresting to  note  that  Morris  in  his  large  statistical  studies  has  never  met  with 
a  case  under  ten  years  of  age. 

S.  M.  Hamill  (Internat.  Med.  Mag.,  1895-6,  iv,  881),  however,  has  espe- 
cially investigated  the  occurrence  of  the  caseo-cavernous  form  in  children,  and 
collected  fifty-five  cases  out  of  the  literature.  Two  were  under  one  year, 
thirteen  between  one  and  five,  eleven  between  five  and  ten,  and  twenty  be- 
tween ten  and  fourteen.  Posner,  again,  who  estimates  that  25  per  cent,  of 
adults  with  active  tuberculosis  of  the  lungs  or  elsewhere  have  renal  involve- 
ment, states  that  49  per  cent,  of  children  show  it. 

Barthez  and  Killiet  (''Traite  clinique  et  pratique  des  maladies  des  enfants," 
1884-91,  iii,  852),  in  three  hundred  and  twelve  autopsies  on  children  under 
twelve,  found  forty-nine  cases  of  renal  tuberculosis,  making  15  per  cent,  which 
stands  in  marked  contrast  to  the  4.7  per  cent,  occurring  in  adults.  They 
found  also,  that  in  seventy-two  active  tuberculous  cases,  forty-nine,  or  sixty- 
eight  per  cent.,  showed  involvement  of  the  kidneys.     As  already  stated,  this 
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great  increase  in  frequency  in  children  is  due  to  the  relatively  greater  frequency 
of  miliary  tuberculosis. 

Vignard  and  Thenevot  (/.  d'urol.,  1912,  i,  323)  have  recently  reviewed 
this  matter  in  a  most  interesting  way,  reporting  47  cases  of  surgical  tubercu- 
losis in  children.  They  mention  the  case  of  Bardenheuer,  who  saw  the  disease 
in  an  infant  three  months  old,  and  note  that  the  right  side  is  more  frequently 
involved  than  the  left,  that  there  is  a  slight  percentage  more  in  males  than  in 
females,  and  that  the  disease  is  almost  always  unilateral. 

In  small  boys  there  is  often  associated  involvement  of  one  of  the  semi- 
nal vesicles  and  prostate.  As  in  the  adult,  the  principal  symptoms  are  those 
from  the  bladder.  In  the  early  stages  the  frequent  occurrence  of  nocturnal 
incontinence  is  quite  pronounced.  The  diagnosis  and  treatment  are  the  same 
as  in  the  adult.  Where  the  disease  was  unilateral  12  permanent  cures  followed 
nephrectomy. 

(6)  Frequency  of  Unilateral  Renal  Tuberculosis  of  the  Caseo-cavernous 
Form,  in  Proportion  to  the  Bilateral  Involvement.  — From  its  very  beginning  the 
miliary  form  of  tuberculosis  is  nearly  always  bilateral,  but  this  is  not  true  of 
the  caseo-cavernous  form,  and  on  this  fact  the  surgical  treatment  of  the  disease 
is  largely  based.  We  believe  almost  every  case  of  caseo-cavernous  tuberculosis 
begins  as  a  unilateral  disease,  and  that  it  remains  so  for  a  long  time  is  amply 
shown  in  both  autopsy  and  clinical  studies.  The  influence  of  age  and  the  influ- 
ence of  active  tuberculosis  in  other  parts  of  the  body  have  bearing  here,  also, 
in  that  children  are  more  likely  to  have  the  bilateral  form,  and  a  patient  suffer- 
ing with  active  pulmonary  tuberculosis  is  more  apt  to  have  the  bilateral 
form  than  one  without  such  a  lesion.  One  of  the  earliest  authors  to  urge 
the  frequency  of  unilateral  involvement  was  Dickinson,  his  views  being  clearly 
set  forth  in  his  text-book  on  "Diseases  of 'the  Kidney."  Authors  who  have 
particularly  investigated  autopsy  findings  with  reference  to  this  point  are 
Fisher  {These  de  Paris,  1892)  ;  Vigneron  (These  de  Paris,  1894)  ;  Halle  and 
Motz  (Ann.  d.  mal.  d.  org.  genito-urin.,  1906,  xxi,  161).  Combining  their 
statistics,  out  of  four  hundred  and  fifty-nine  autopsy  subjects  with  caseo- 
cavernous  tuberculosis,  two  hundred  and  fifty-three  showed  only  one  kidney 
involved,  which  gives  a  percentage  of  55.1  per  cent.  This  means  that  even  in 
extreme  stages  of  the  caseo-cavernous  form  more  than  half  had  only  one  kidney 
involved  by  the  tuberculous  process. 

Morris,  emphasizing  the  difference  between  children  and  adults  with  caseo- 
cavernous  renal  tuberculosis,  notes,  in  twenty-eight  children  under  twelve  who 
came  to  autopsy  from  this  disease,  that  one  kidney  was  involved  in  only  nine 
cases,  making  32  per  cent. ;  whereas,  in  fifty-seven  over  twelve  years  of  age, 
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twenty-nine,  or  50.8  per  cent.,  were  nnilateral.     So  the  chances  of  both  kidneys 
being  involved  in  a  child  are  almost  twice  as  great  as  in  an  adult. 

A  common  autopsy  finding  is  the  total  involvement  of  one  kidney,  and  par- 
tial involvement  of  the  other.  Indeed,  it  is  a  rare  exception  to  find  the  kidneys 
equally  involved.  The  study  of  cases  operated  on  adds  to  this  finding,  sug- 
gesting that  at  the  earliest  stage  kidney  tuberculosis  of  the  caseo-cavemous  type 
is  probably  nearly  always  unilateral.  Most  of  the  cases  which  come  to  opera- 
tion are  in  patients  who  have  been  sufi^ering  for  a  long  while.  Israel  estimates 
from  his  operative  results  and  clinical  findings  that  only  9  per  cent,  are  bilat- 
eral; in  other  words,  that  for  every  case  of  bilateral  tuberculosis  of  this  type 
there  are  nine  unilateral,  and  a  careful  analysis  of  our  own  cases  leads  to  the 
same  conclusion. 

Taking  first  those  cases  where  there  has  been  no  evidence  of  tuberculosis  else- 
where in  the  body,  and  where  the  disease  is  limited  to  one  kidney,  we  have 
had  thirty-four  such  patients.  In  every  one,  operation  has  seemingly  produced 
a  permanent  cure.  Some  of  them  had  been  suffering  from  the  disease  for  a 
considerable  time,  but  the  absence  of  bladder  involvement  justifies  putting 
them  among  the  early  cases.  Taking  this  series  of  early  cases,  we  have  100 
per  cent,  of  unilateral  occurrence,  but,  in  contrast  with  these,  are  sixty-iour 
where  there  was  marked  involvement  of  the  bladder  at  the  time  they  came  for 
treatment.     Nineteen  of  these  have  remained  well. 

The  greater  frequency  of  bilateral  involvement  in  those  cases  where  there 
is  evident  active  tuberculosis  in  some  other  part  of  the  body  has  been  noted  by 
Morris,  who  states  that  out  of  ten  cases  limited  to  the  kidney  alone,  only  one 
was  bilateral,  whereas  in  sixty-four  with  marked  disease  elsewhere  twenty-one 
were  bilateral.  We  have  had  thirty-nine  cases  with  active  tuberculosis  present 
elsewhere  in  the  body,  most  of  them  pulmonary,  whose  subsequent  history  has 
shown  that  fifteen  were  unilateral  and  three  bilateral.  Just  as  in  autopsy  find- 
ings, so  in  clinical,  the  presence  of  active  tuberculosis  of  the  lungs  or  of  other 
parts  of  the  body  is  shown  to  give  greater  chance  of  bilateral  involvement. 

(7)  Frequency  of  Occurrence  of  Primary  Renal  Tuberculosis  Without  Evi- 
dence of  Tuberculosis  Elsewhere  in  the  Body. — Raver  was  the  first  to  suggest  the 
possibility  of  tuberculosis  limited  to  the  kidney,  though  Hiss  evidently  assumed 
that  such  a  condition  might  exist.  The  great  frequency  of  healed  foci  of  tuber- 
culosis in  the  bronchial  glands,  in  the  lungs  and  elsewhere  makes  it  extremely 
difficult  definitely  to  determine  the  tuberculous  focus  in  the  kidney  the  prinyary 
focus  in  the  body.  To  explain  such  a  lesion  we  have  to  assume  that  the  tubercle 
bacillus  has  entered  into  the  body  and  passed  into  the  blood  without  localizing 
until  it  reaches  the  kidney.     Clinically,  primary  renal  tuberculosis  cannot  be 
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shown ;  our  only  source  of  information  must  be  from  autopsy  studies.  The 
necessary  rarity  of  such  a  finding  at  post-mortem  is  understandable  when  we 
consider  the  progressive  nature  of  the  disease.  A  patient  who  dies  with  a 
tuberculosis  limited  to  one  kidney  does  not  die  prijnarily  from  this  cause. 
Albarran  has  collected  five  instances  from  the  literature.  One  is  the  much 
quoted  case  of  Israel  (Dtsche.  med.  Wchschr.,  1898,  xxiv,  443),  who  reported 
the  autopsy  findings  in  a  boy  of  eight  years,  where  there  was  tuberculosis  lim- 
ited to  one  kidney — a  pathological  rarity,  for  in  the  large  statistical  studies  of 
Steinthal,  Vigneron,  Morris  and  Walker  no  such  are  described. 

It  is  not  uncommon  to  find  advanced  tuberculosis  of  the  kidney  and  only 
slight  tuberculosis  in  some  other  part  of  the  body.  Walker's  conclusion  is  that 
several  of  his  cases  must  have  been  primary  in  the  kidney.  Steinthal  in  one 
case  found  only  a  small  ulceration  in  the  rectum  with  a  cheesy  bronchial  gland. 

Taking  the  frequency  of  primary  renal  tuberculosis  from  the  clinical  stand- 
point, the  figures  are  different.  Here  primary  renal  tuberculosis  is  a  disease  in 
which  there  is  renal  tuberculosis,  but  no  signs  of  tuberculosis  in  any  part  of 
the  body  and  no  history  of  such  trouble.  Israel,  for  example,  found  twenty- 
two  out  of  thirty  cases,  or  73  per  cent.,  to  be  eases  of  primary  renal  tuberculosis. 
Out  of  our  hundred  cases  the  disease  was  limited  to  the  kidneys  or  the  kidneys 
and  bladder  in  thirty-eight,  or  61  per  cent.  In  every  caso  of  bladder  tubercu- 
losis, with  one  possible  exception,  as  we  show  later,  the  disease  was  apparently 
primary  in  the  kidney,  and  the  bladder  secondarily  involved.  In  thirty-eight  an 
operation  was  done,  and  all  have  now  passed  over  more  than  six  years  without 
return  or  evidence  of  tuberculosis  elsewhere. 

PORTAL  OF  ENTRY  OF  TUBERCLE  BACILLUS  TO  THE  KIDNEY. 

The  essential  cause  of  kidney  tuberculosis,  like  that  of  tuberculosis  every- 
where, is  the  tubercle  bacillus.  By  what  route  the  tubercle  bacillus  reaches 
the  kidney  and  what  determines  its  development  when  once  it  is  there,  are 
important  questions.  Three  principal  routes  have  been  described,  talked  about 
and  much  discussed,  while  opinions  as  to  their  frequency  have  materially 
altered  with  time. 

(1)  Through  kidney  capsule  by  direct  invasion  from  an  infected  con- 
tiguous organ. 

(2)  Through  ureter. 

(3)  Through  arterial  blood  system. 

Before  1890  and  before  Steinthal's  work,  practically  all  kidney  tubercu- 
loses were  regarded  as  developing  from  an  extension  of  the  process  in  the  blad- 
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der  up  through  the  ureter,  but  we  now  recognize  infection  through  the  arterial 
vessels  by  means  of  tubercle  bacilli  carried  in  the  blood,  as  the  most  frequent 
and  important  cause.  Other  routes  suggested  have  but  little  experimental  or 
autopsy  evidence  in  their  favor  as  to  actual  occurrence.  Albarran  pointed  out 
a  venous  anastomosis  between  the  two  kidneys  through  the  inferior  diaphrag- 
matic veins  and  suggested  it  as  transmitting  infection  from  one  kidney  to  the 
other,  affording  an  additional  reason  for  doing  nephrectomy  on  the  tuberculous 
kidney  to  save  its  healthy  fellow. 

Many  have  suggested  that  the  tubercle  bacillus  is  carried  into  the  kidney  by 
means  of  lymph  vessels,  but  against  this  is  the  fact  that  there  are  no  lymph 
vessels  passing  from  the  outside  into  the  kidney.  All  lymph  vessels  flow  from 
the  kidney  outward,  and,  as  we  show  later,  infection  by  the  tubercle  bacillus 
rarely  occurs  against  the  stream. 

Taking  in  order  the  three  recognized  routes: 

(1)  Infection  of  Kidney  Capsule  by  Direct  Invasion  from  an  Infected  Con- 
tiguous Organ. — In  practice  we  have  never  met  with  such  a  case,  but  there  are 
many  well-authenticated  instances  in  the  literature.  Indeed,  the  first  tuberculo- 
sis of  the  kidney  on  record,  as  already  noted  under  history,  was  an  extension 
from  the  lumbar  lymph  glands  (Morgagni,  1767).  Eayer  reports  two  cases 
where  involvement  took  place  from  an  extension  of  the  process  from  the  verte- 
bral column.  ISTewman  ("Lectures  to  Practitioners,"  also  "Surgical  Diseases  of 
the  Kidney")  has  described  a  case  coming  from  a  tuberculous  empyema,  J. 
Patoir  {Med.  moderne,  1897,  viii,  529)  describes  most  interestingly  a  case  of 
a  girl  of  nineteen  where  both  kidneys  were  involved  through  an  extension  from 
a  tuberculosis  of  the  vertebral  column.  Tilden  Brown  has  laid  great  emphasis 
upon  the  resistance  of  the  capsule  of  the  kidney  to  penetration  by  a  tuberculous 
process  on  the  outside ;  this  is  perhaps  explained  by  the  direction  which  the 
lymph  vessels  take.  Brown  urged  that  care  be  exercised  in  removing  a  kidney 
for  perirenal  tuberculosis  when  the  urine  is  perfectly  normal.  Xot  a  few  of 
these  perirenal  tubercular  abscesses  take  their  origin  from  the  adrenal  glands, 
a  fact  of  anatomical  and  pathological  interest  rather  than  of  practical  clinical 
importance,  both  because  of  the  rarity  of  occurrence  and  because  the  other  tuber- 
culous processes  dominate  the  field. 

(2)  Extension  Through  Ureter.  — The  importance  of  this  mode  of  infection 
has  been  greatly  reduced  in  the  minds  of  urologists  during  the  last  ten  years, 
not  a  few  holding  to-day  that  it  never  occurs.  Most  observers  hold  it  extremely 
rare,  and  even  its  strongest  advocates,  notably  Pousson,  think  it  less  frequent 
than  extension  through  the  blood.  Yet  at  one  time  it  was  credited  with  being 
the  road  of  infection  in  almost  every  case,  a  view  which  arose  from  the  fact 
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that  most  cases  of  tuberculous  kidney  gave  evidence  of  disease,  first,  by 
symptoms  from  the  bladder.  Most  cases  experience  extreme  vesical  distress 
for  a  long  time  before  there  is  any  evidence  whatever  that  the  kidney  is  in- 
volved. Kidney  tuberculosis  was,  therefore,  for  a  long  time  believed  to  be 
merely  a  part  of  a  urinary  tuberculosis,  the  primary  source  being  either  in 
the  bladder  or  in  the  genital  organs  and,  as  during  the  eighties  of  the  last 
century  practically  all  observers  maintained  this  view,  any  operative  work 
on  tuberculous  kidneys  was  discouraged.  This  view  of  extension  up  the  ureter 
led  to  the  use  of  the  term  ascending  uro-genital  tuberculosis,  while  that  form 
which  started  in  the  kidney  and  spread  to  the  bladder  was  called  descending 
uro-genital  tuberculosis. 

An  interesting  method  of  extension  up  the  ureter  to  the  kidney  has  been 
observed  in  a  few  cases.  This  consists  in  a  perforation  of  the  ureter  by  some 
focus  of  infection  outside  it.  Bab  had  such  a  case,  in  which  a  tuberculosis  of 
the  prostate  led  to  direct  invasion  of  the  ureter  and  extension  up  to  the  kidney, 
and  Tuffier  one  where  primary  tuberculosis  was  in  the  spinal  column,  and 
thence,  by  rupture  into  the  ureter,  the  kidney  was  involved.  The  ease  with 
which  such  extension  can  occur  is  suggested  by  the  frequency  with  which 
renal  colic  accompanies  appendicitis,  while  Dr.  Hugh  Young  has  commented  on 
obstructions  of  the  ureter  through  inflammatory  processes  in  the  seminal  vesicles. 
We  consider  this  ascending  form  extremely  rare  and  cannot  recall  such  a  case. 
The  infrequency  of  this  condition  in  women,  who  have  tuberculosis  of  the 
kidney  quite  as  frequently  as  men,  indeed  more  frequently  in  our  experience, 
is  shown  by  the  extreme  rarity  of  vesical  primary  tuberculosis  without  tul^er- 
culosis  of  the  kidney.  We  have  had  only  two  cases  of  this  description.  In  one 
both  kidneys  were  explored  in  addition  to  an  examination  of  the  separate  urines 
without  finding  any  disease,  in  the  other,  the  separate  urines  repeatedly  exam- 
ined were  always  normal,  and  both  patients  were  relieved  by  bladder  operations 
alone.  One  of  these  patients  we  have  since  taken  out  of  this  class.  She  had  had 
no  symptoms  from  the  kidney,  and  the  urine  from  each  side  had  been  clear. 
Two  years  ago  she  came  in  for  an  investigation,  her  operation  having  been  done 
in  1902.  The  urine  was  still  clear,  but  an  examination  showed  the  functional 
capacity  of  the  left  kidney  greatly  reduced.  The  patient  has  been  well  at  all 
times.  This  finding  is  interpreted  as  a  healed  tuberculosis  of  the  left  kidney 
and,  if  so,  is  a  rather  unique  example  of  this  kind  of  cure. 

In  men  tuberculosis  of  the  bladder  is  much  commoner,  this  being  due  to 
the  close  union  between  the  urinary  and  genital  organs.  Contrary  to  the  gen- 
erally accepted  view,  we  consider  genito-urinary  tuberculosis,  that  is,  involve- 
ment of  both  genital  and  urinary  organs,  about  as  frequent  in  women  as  in  men, 
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but  the  association  is  not  so  intimate.  Dr.  George  Walker  has  communicated 
an  experiment  on  a  dog,  where  by  artificially  producing  a  tuberculous  ulcer  in 
the  bladder,  he  got  an  extension  of  the  process  to  the  left  horn  of  the  bicornuate 
uterus,  which  would  seem  to  suggest  an  association  between  the  two  foci. 

In  the  male,  renal  tuberculosis  and  epididymal  tuberculosis  when  they  occur 
together  are  independent  affections,  a  view  which  is  now  most  generally  ac- 
cepted and  which  we  hold,  contrary  to  the  old  one,  that  a  tuberculosis  either 
started  in  a  kidney  and  extended  to  the  bladder  and  from  the  bladder  to  the 
epididymis,  or  exactly  the  reverse. 

Take  now  the  three  lines  in  which  observations  have  been  carried  on :  The 
study  of  post-mortem  specimens;  Animal  experimenta- 
tion;    Clinical    studies    on    the    living. 

(1)  Post-mortem  Specimens. — So  far  as  we  are  able  to  discover  there 
is  not  a  single  case  on  record  where  tuberculosis  has  been  found  limited  to  the 

'bladder  and  ureter.  Such  cases,  if  common,  would  have  been  recorded.  Also, 
the  majority  of  specimens  studied  show  the  tuberculous  process  in  the  kidney 
to  be  manifestly  older  than  that  found  in  the  bladder.  Again,  there  are  manv 
cases  recorded  with  one  tuberculous  kidney  and  bladder  tuberculosis,  so  exten- 
sive that  the  ureter  of  the  sound  side  stands  up  in  it  like  a  foreign  body,  but 
with  no  involvement  of  either  the  ureter  or  its  kidney.  The  mere  frequency  of ' 
one-sided  renal  tuberculosis  in  autopsy  subjects,  about  50  per  cent.,  speaks 
against  this  mode  of  infection,  especially  when  it  is  realized  that  the  cases  are 
usually  chronic,  the  opportunity  of  infection  long  present,  and  the  patient  evi- 
dently susceptible  to  the  disease. 

(2)  Animal  Experimentation. — The  first  investigator  here  was  Albert 
Cayle  {These  de  Paris,  1887),  who  injected  a  culture  of  tubercle  bacillus  di- 
rectly into  the  bladders  of  rabbits,  or  in  some  cases  directly  into  the  ureter 
after  it  had  been  tied  off,  an  experiment  which  enabled  him  to  produce  tuber- 
culosis of  the  bladder,  but  in  no  case  an  ascending  tuberculosis  involving  the 
kidney.  On  the  other  hand,  by  injecting  tubercle  bacilli  directly  into  the  kid- 
ney, he  not  only  produced  renal  tuberculosis,  but  found  the  process  extended 
downward  to  the  bladder.  Therefore,  Cohnheim's  view  that  genito-urinary 
tuberculosis  is  essentially  a  disease  of  excretion,  and  that  infection  follows  the 
same  course  as  the  excretion,  had  his  warm  support.  Baumgarten  (Arch.  f. 
klin.  Chir.,  1901,  Ixiii,  1019)  repeated  and  extended  Cayle's  experiments,  not 
only  confirming  his  statement  so  far  as  the  kidney  was  concerned,  but  further 
demonstrating  that  tuberculosis  did  not  pass  from  the  prostate  gland  and  blad- 
der to  the  epididymis,  but  by  infecting  the  latter  caused  the  prostate  gland  and 
bladder  to  be  secondarily  infected.     In  other  words,  in  the  genital  system,  just 
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as  in  the  urinary,  the  infection  followed  the  course  of  excretion.  He  also  proved, 
by  injecting  tubercle  bacilli  into  the  urethra  of  rabbits,  that  tuberculosis  of  the 
prostatic  gland  and  bladder  could  be  produced.  Albarran  (1901)  was  able  to 
produce  an  ascending  tuberculosis  of  the  kidney  by  tying  off  the  ureter  and 
injecting  tubercle  bacilli  into  it  above  the  ligatures.  Kovsing  was  able  to  get 
an  ascending  tuberculosis  of  the  kidney  from  the  bladder  of  a  dog  in  one  case 
by  first  seriously  injuring  the  bladder,  then  injecting  tubercle  bacilli  and  pro- 
ducing a  twenty-four-hour  retention  of  urine  in  the  bladder,  but  he  only  suc- 
ceeded in  doing  this  in  one  out  of  a  number  of  trials.  In  addition  to  rabbits 
and  dogs,  goats  and  guinea  pigs  have  been  experimented  on  and  all  with  nega- 
tive result.  The  failure  to  produce  this  ascension  of  infection  in  rabbits  is 
particularly  interesting,  in  view  of  the  work  of  Loewen  and  Goldschmidt,  who 
wished  apparently  to  demonstrate  reflux  from  the  bladder  up  the  ureters  as 
occurring  fairly  often  in  this  animal.  By  far  the  most  complete  and  inter- 
esting work  in  this  connection  has  been  done  by  Dr.  George  Walker,  in  his 
studies  in  the  experimental  production  of  tuberculosis  in  the  genito-urinary 
organs  {Johns  Ho phins  Hospital  Reports,  1911,  xvi,  1),  to  which  the  reader  is 
referred. 

(3)  Clinical  Studies. — The  efficient  use  of  the  cystoscope,  the  catheteriza- 
tion of  ureters,  and  the  studying  of  patients  upon  whom  nephrectomy  has  been 
performed  have  done  much  to  show  the  infrequency  of  ascending  renal  tubercu- 
losis. The  facts  that  militate  against  its  occurrence  are :  firstly,  the  numerous 
cases  of  renal  tuberculosis  where  cystoscopic  examination  shows  a  perfectly  nor- 
mal bladder ;  secondly,  the  marked  and  advanced  disease  of  the  kidney  with  in- 
volvement of  the  lower  end  of  the  ureter,  with  only  a  slight  amount  of  fresh- 
looking  bladder  tuberculosis  located  principally  around  the  orifice  of  the  affected 
kidney;  and,  thirdly,  the  absence  of  all  cases  of  normal  kidneys  with  tubercular 
bladders  and  thickened,  diseased  ureters. 

Clearly,  then,  infection  of  the  kidney  through  the  ureter  is  rare.  But 
should  it  be  entirely  excluded  ?  Those  who  believe  in  a  direct  extension  now 
hold  that  with  a  normal  ureteral  orifice  this  extension  can  not  occur,  because 
normally  there  is  no  reflux  from  the  bladder  into  the  ureter.  It  is  held,  how- 
ever, that  changes  result  in  the  end  of  the  ureter  which  harden  it  and  prevent 
the  normal  valve-like  closure.  That  such  changes  take  place  has  been  made 
evident  to  us  in  several  cases.  One  of  us,  Kelly,  removed  a  kidney,  and  there 
was  a  backflow  regularly  through  the  ureter  which  was  left  in.  Again,  in  a 
case  with  double  pyelitis  and  severe  cystitis,  any  overdistention  of  the  bladder 
would  result  in  a  backflow  into  the  ureters,  which  could  be  easily  demonstrated 
by  filling  the  bladder  with  a  solution  colored  with  methylene  blue.     This  con- 
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dition  was  demonstrated  by  Dr.  John  A.  Sampson,  then  resident  gynecologist  at 
the  Johns  Hopkins  Hospital. 

The  method  of  extension  to  the  kidney  through  the  ureter  has  been  ascribed 
to  direct  progress  of  the  disease,  first,  by  crawling  up  the  ureter,  and,  second, 
by  being  carried  up  in  a  reflux  as  already  suggested. 

(3)  Infection  Through  Arterial  Blood  System. — This  is  by  far  the  com- 
monest and  most  important  route  by  which  the  tubercle  bacillus  gets  entrance 
to  the  kidney.  This  fact  is  confirmed  by  autopsy  findings,  experimental  work, 
and  by  clinical  experience.  All  cases  met  with  were  due  to  this  source  of  infec- 
tion. The  organism  comes,  as  a  rule,  from  some  other  focus  of  infection  in  the 
body,  although  in  very  many  cases  met  with  in  clinics  this  focus  may  be  entirely 
hidden.  In  one  hundred  cases  of  our  own,  seventy-one  apparently  belonged  to 
what  might  be  called  clinical  primary  tuberculosis,  and  in  only  thirty-nine  was 
there  any  evidence  or  history  of  other  tuberculosis.  In  the  thirty-nine  cases 
eighteen  had  foci  in  the  lungs,  eight  in  the  Fallopian  tubes,  six  in  lymph  glands, 
and  six  in  bones.  It  must  be  kept  in  mind,  however,  that  tuberculous  infection 
is  very  common,  so  common  that  the  great  German  pathologist,  Virchow,  stated 
that  "Everybody  has  a  little  tuberculosis."  It  is  very  easy  for  an  infection  to 
escape  the  notice  of  both  patient  and  examining  physician.  Walker  gives  the 
commonest  primary  origin  as  the  lymph  glands.  It  has  been  shown  by  many 
experiments  that  the  tubercle  bacillus  can  pass  through  the  mucous  membrane 
without  leaving  any  trace  of  its  passage.  The  best  illustration  is  gained  by 
feeding  animals  on  tubercle  bacilli,  and  developing  infection  in  the  retroperi- 
toneal lymph  glands,  leaving  the  mucosa  of  the  bowel  perfectly  normal.  We 
mention  only  a  few  of  the  very  numerous  experimenters  who  have  dealt  with 
this  subject.  Practically  all  the  work  that  has  been  done  is  confirmatory  and 
adds  little  to  that  of  Durand-Fardel  (1885),  who  injected  a  culture  of  the 
tubercle  bacillus  into  the  renal  artery  and  thereby  produced  an  acute  miliary 
tuberculosis  of  the  kidney  similar  in  all  respects  to  that  found  at  autopsy. 
Pels-Leusden  (1905)  has  had  the  same  results  in  goats.  Asch  (Centrlhl  f. 
Ham.-  u.  Sex.-Org.,  1903,  xiv,  183)  had  exactly  similar  results  in  dogs. 
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The  tubercle  bacillus  after  reaching  the  kidney  sets  up  two  distinct  kinds 
of  reaction :  the  formation  of  tubercles  and  the  formation  of  fibrous  tissue.  This 
corresponds  with  the  action  of  the  tubercle  bacillus  and  its  toxin  in  other  parts 
of  the  body.    Depending  upon  the  site  of  the  tuberculosis  and  its  development, 
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various  gi'oss  pathological  conditions  develop  whicli  have  been  described,  such  as 
massive  degeneration,  nodular  tuberculosis,  papillary  tuberculosis,  pyonephrosis 
v^ith  tuberculosis  of  the  kidney,  etc.  Before  taking  up  and  considering  these 
various  forms  separately,  let  us  follow  the  tubercle  bacillus  after  it  enters  the 
kidney  to  determine  its  fate.  There  seems  little  or  no  doubt  that  it  can,  under 
certain  conditions,  pass  through  the  kidney  vrithout  causing  any  determinable 
lesions.  This  is  exactly  analogous  to  its  passing  through  the  mucous  membrane 
of  the  intestine  without  leaving  any  trace  of  its  passage.  The  evidence  that  it 
can  so  go  through  the  kidney  without  leaving  any  lesion  has  been  furnished 
by  a  number  of  investigators.  Hugh  Walsham  {Lancet,  1901,  ii,  311)  first 
drew  attention  decidedly  to  this  fact  by  showing  that  tubercle  bacilli  could  be 
demonstrated  in  the  glomeruli,  in  the  uriniferous  tubules  and  in  the  urine  of 
cases  of  acute  miliary  tuberculosis,  without  any  tubercles  or  other  change  in  the 
kidney.  Foulerton  and  Hillier  {Brit.  Med.  J.,  1901,  ii,  774)  examined  the 
urines  of  twenty-five  patients  suffering  with  pulmonary  tuberculosis,  and  found 
tubercle  bacilli  present  in  only  one.  In  doing  this  they  used  only  the  ordinary 
staining  method.  On  the  other  hand,  they  injected  guinea  pigs  from  eighteen 
of  these  cases  and  of  these  eighteen  nine  developed  tuberculosis.  Three  of  the 
nine  subsequently  died  of  tuberculosis,  but  post-mortem  examinations  of  the 
kidneys  fail  to  show  any  evidence  of  the  disease.  Fournier  and  Beaufume 
{Comp.  rend.  heh.  d.  seances  et  mem.  d.  I.  soc.  d.  hiol.,  1902,  l^o.  15,  1239) 
were  able  to  find  tubercle  bacilli  in  almost  every  case  of  pulmonary  tuberculosis 
by  inoculating  the  urine  into  guinea  pigs.  The  fact  that  even  at  autopsies  only 
25  per  cent,  of  subjects  with  pulmonary  tuberculosis  show  kidney  tuberculosis 
also  affords  definite  proof  of  the  frequency  of  the  passage  of  the  organism 
without  producing  lesions. 

The  bacillus  may  locate  and  develop  at  any  level  or  in  any  part  of  the  kid- 
ney, but  the  common  site  of  selection  seems  to  be  those  glomeruli  situated  next 
to  the  medulla.  The  experimental  production  of  miliary  tuberculosis  by 
Durand-Fardel,  Cayle,  Borel,  Baumgarten,  and  Walsham  indicates  the 
glomerulus  as  the  favorite  seat  of  onset,  the  apparent  reason  being  that  the 
blood  current  is  so  slow  at  this  point  as  to  afford  consequent  increased  growth 
and  ease  of  implantation.  The  earliest  change  is  a  hyperplasia  of  the  endothe- 
lial cells  lining  the  blood-vessels.  The  bacilli  pass  out  of  the  blood-vessels  be- 
tween these  cells  into  the  connective  tissue,  where  are  formed  small  masses  of 
lymphoid  cells  which  soon  become  epithelioid  cells.  These,  however,  as  already 
indicated,  are  rarely  involved  without  definite  involvement  of  the  kidney. 

When  a  tubercle  is  started  in  the  tissues  around  the  blood-vessels  there  is 
distinct  degeneration  of  the  epithelial  structures  and  tubules  of  the  kidney 
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Fig.  275. 


lying  nearby,  and  not  infrequently  a  marked  round  cell  infiltration  of  the 
surrounding  tissues  (Fig.  275).  The  process  may  be  general,  or  localized 
at   one   point,   and  the   size  of  the   individual  tumor 

masses    is    determined    by    the    number    of    tubercles      ,-  ^^-..-.„™  ^ 

present    (Fig.    276).      In    places    large    numbers    of 

tubercles  fuse  together  to  form  nodules  which  soften  f^^^^^>  '^/^*i^iW^l 
in   the  center  by   caseation   and   form   cavities    (Fig.       *  ^A-^y^M 

277).  Sometimes  the  cavity  occupies  a  large  part  of 
the  kidney,  and  in  many  cases  these  cavities  communi- 
cating or  not  communicating  with  the  pelvis  may  be 
larger  than  the  original  kidney.  In  addition  to  the 
formation  of  distinct  tubercles  with  giant,  epithelioid, 
or  lymphoid  cells,  there  is  frequently  a  diffuse  tuber- 
culous process.  Many  of  the  latter  kind  are  scattered 
through  the  tissue,  and  these  seem  to  undergo  a  kind  of 
degeneration,  not  to  be  confused,  however,  with  the 
fibrous  change  so  frequently  found  in  kidneys  the  seat 
of  tuberculosis,  which  change  is  apparently  due  to  the 
toxin  excreted  by  the  tubercle  bacillus.  Practically  all 
these  cases  show  marked  interstitial  nephritis  of  a  focal 
nature.  In  parts  the  kidney  may  appear  almost  normal, 
but  in  others  there  is  a  marked  change.  It  is  of  great 
interest  that  Rayer  thought  40  per  cent,  of  all  cases  of 
tuberculosis  were  associated  with  nephritis,  and  that 
such  frequency  has  been  also  dwelt  on  by  Coffin,  Albar- 
ran,  and  many  others.  We  give  some  other  authors, 
such  as  G.  Salus  {Berl  Min.  Wchnsch.,  1903,  xl,  1150), 
who,  in  twenty-seven  cases  of  pulmonary  tuberculosis, 
found  44  per  cent,  albumin  and  51  per  cent,  casts. 
Then  Lecorche  and  Talamon  ("Traite  de  I'albuminurie 
et  du  mal  de  Bright,"  1888)  found  albumin  in  33  per 
cent,  of  all  cases  with  pulmonary  tuberculosis  examined 
by  them,  while  Bright,  the  original  worker  on  kidney 
diseases,  noted  this  frequently.  These  changes,  it  would 
seem,  are  probably  due  to  toxins  formed  by  the  tubercle 
bacilli  passing  through  the  kidney.  ISTumerous  experi- 
ments on  animals  have  demonstrated  that  tuberculin, 

when  injected  subcutaneously  and  repeatedly  in  large  doses,  leads  to  a  parcn- 
chymous  degeneration  of  kidney  cells.     An  ether  extract  of  tubercle  bacilli 


MlCROSCOP- 

icA L  Section  of 
Tubercular  Kidney. 
Magnifications  indi- 
cated under  drawings. 
The  larger  drawing 
to  the  left  shows  the 
cortex  and  the  very 
beginning  of  the 
meduUa.  Th»  small 
squares  show  parts  of 
section  which  are  more 
highly  magnified  in 
drawing  to  the  right. 
Note  in  addition  to 
typical  tubercles  the 
widespread  infiltration 
with  small  round  and 
polymorphonuclear 
cells.  The  degree  o 
this  infiltration  varies 
greatly  with  the  case. 


Fig.  276. — Section  of  Kidney  from  Papilla  to  Surface.  Note  wide  extent  of  tuber- 
cular process  which  in  this  case  is  of  the  nodular  fibrous  variety.  In  contradistinction 
to  the  type  shown  in  the  preceding  figure,  there  is  marked  cortical  involvement.  The 
large  nodules  result  from  a  confluence  of  tubercles.  Note  typical  tuberculous  struc- 
tures as  indicated  by  giant  cells.  There  is  still  considerable  renal  tissue  present,  both 
glomeruli  and  tubules.  The  amount  of  sclerosis  due  to  fibrous  tissue  formation  varies 
widely  according  to  the  case. 
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Fig.  277, — Tubercular  Process  in  Upper  Pole  of  Kidney.  Lower  figure.  The  shaded 
surface  indicated  by  arrow  shows  the  block  from  which  the  section  shown  in  upper 
drawing  was  taken.  The  upper  drawing  is  low-power,  five  times  magnified.  To 
the  right  is  shown  a  cavity  Uned  by  thick,  fibrous  tissue.  This  is  an  end-stage  of  caseo- 
cavernous  transformation.  To  the  left,  note  transformation  of  medulla  into  caseous 
material;  some  of  the  large  collecting  tubules  still  persist.  The  cortex  above  is  com- 
pressed, the  tubules  are  for  the  most  part  occluded;  many  glomeruli  are  still  intact 
and  apparently  functionating.  Others  show  hyaline  transformation.  Note  greatly 
thickened  and  sclerotic  blood  vessels.  Note  also  great  thickening  of  capsula  propria 
of  the  kidney. 
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injected  into  a  living  organ  produces  tubercles  whicli  rapidly  caseate,  while, 
on  the  other  hand,  a  chloroform  extract  produces  tubercles  which  show  no  sign 
of  caseation,  but  are  finally  absorbed  and  replaced  by  fibrous  tissue.  Bernard 
and  Salomon  (/.  de  physiol.  et  de  path,  gen.,  1905,  vii,  303)  were  the  first  to 
demonstrate  this  most  interesting  fact,  their  experiments  seeming  to  point  to 
two  toxins  at  work  producing  quite  different  results. 

An  extensive  study  of  the  kidneys  of  those  dying  of  pulmonary  tuberculosis 
has  been  made  by  Arthur  Heyn  (Inaugural  Dissertation,  Berlin,  1901),  who 
found  a  focal  nephritis,  often  manifest  as  little  whitish  areas  resembling  in- 
farcts on  the  surface,  to  be  also  present  in  all  parts  of  the  kidney.  Such  lesions 
were  frequently  present  along  with  positive  tuberculous  lesions,  but  also,  in 
some  cases,  quite  independent  of  them.  These  findings  were  confirmed  by 
D'Arrigo.  Examination  of  our  own  specimens  convinced  us  of  the  very  fre- 
quent occurrence  of  these  areas  of  focal  interstitial  nephritis;  not  only  every 
specimen,  but  in  some  cases  almost  every  section  shows  them.  Whether  they 
are  due  to  toxic  action  or  the  bacillus  is,  of  course,  not  answerable.  We  have 
not  been  able  to  demonstrate  tubercle  bacilli  in  any  of  these  areas,  but  that 
does  not  exclude  the  fact  that  they  might  at  one  time  have  been  there.  Some 
specimens,  however,  show  very  little  change,  and  definite  tubercles  are  met 
lying  in  among  normal-looking  tubules,  which  goes  to  show  that  in  some  cases 
the  tubercle  bacillus  is  more  capable  of  producing  toxins  than  in  others ;  and 
where  there  is  simply  caseation  without  fibrous  reaction,  the  assumption  that 
we  are  dealing  with  a  toxin  similar  to  that  obtained  by  ether  extracts  of  the 
tubercle  bacillus  is  suggested. 

The  process  may  long  remain  confined  to  one  part  only  of  the  kidney,  and 
the  rest  continue  fairly  normal  and  actively  secreting.     Here  is  a  case : 

Miss  A.  E.  This  patient  had  symptoms  pointing  to  kidney  tuberculosis  for 
thirteen  years.  After  removal,  the  kidney  cavities  were  found  occupying  both 
poles,  but  the  middle  portion  was  well  preserved  and  showed  that  active  secre- 
tion was  going  on. 

Infection  of  the  kidney  pelvis  and  the  ureters  in  most  cases  would  seem  to 
be  by  the  urine.  The  tubercle  bacilli  implanted  on  the  mucous  surface  pass 
through  the  epithelium,  and  begin  to  produce  typical  tuberculous  lesions  in  the 
layer  of  the  mucosa  immediately  under  the  surface  epithelium. 

Gross  Types  of  Kidney  Tuberculosis.  — Location  of  kidney ;  rapidity  and  ex- 
tension of  the  process ;  condition  of  ureter ;  and  presence  of  secondary  infect- 
ing organisms  may  cause  the  appearance  of  a  tuberculous  kidney  to  vary  im- 
mensely. 

First    as    to    occurrence    of    cavities.      A  large  percentage  of 
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advanced  cases  will  show  cavity  formations :    in  fifty-five  specimens  we  found 
them  forty  times :  Paul  Rosenstein  found  them  thirty-one  times  in  forty-eight 


cases. 


Fig.  278. — Kidney  Showing  Disseminated  Tuberculosis  of  Cortex  of  Its  Upper 
Pole  with  Secondary  Destruction  of  Papilla.  The  rest  of  the  kidney,  with 
the  exception  of  a  small  focus  in  cortex  of  lower  pole,  appears  normal.  Note  the  in- 
volvement of  mucous  membrane  of  upper  calyx,  while  pelvis  and  lower  calicos  appear 
free.    Natural  size. 


Diffuse  infiltrating  tuberculosis  without  cavity  formation  is  rarer.  Rosen- 
stein found  three  cases.  We  had  seven.  Excellent  examples  of  both  the  cav- 
ernous form  and  the  infiltrating  form  are  shown  in  Figiires  278,  279,  280,  281, 
282,  284,  and  285. 
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In  onr  series  no  less  than  27  specimens  showed  involvement  of  the  apices  of 
the  pyramids.  In  only  1  case,  however,  was  there  solitary  involvement  of  this 
part  of  the  kidney.  The  clinical  symptoms  were  marked  hematuria.  The  con- 
dition is  pictured  in  Figure  292. 

Tuberculous  kidneys  are,  as  a  rule,  enlarged,  the  only  exceptions  being 
where  they  are  so  diseased  that  the  kidney  is  replaced  with  fibro-fatty 
tissue  which  may  contract  and  produce  a  very  small  organ.  We  ob- 
served four  such  specimens  out  of  fifty-five,  and  three  others  in  which  there 
was  no  kidney  enlargement. 

Looking  to  the  possibility  of  conservative  surgery, 
it  is  of  interest  that  in  only  seven  was  the  disease 
limited  to  one  pole,  in  four  of  which  the  pelvis  and 
ureter  were  involved.  Thus,  out  of  fifty-five  speci- 
mens only  three  evidenced  that  a  resection  could 
have  entirely  removed  the  disease.  An  excellent 
illustration  of  a  condition  where  conservative  sur- 
gery might  be  thought  of  is  shown  in  Figure  281. 
Here  is  a  double  kidney  with  double  pelvis  and 
double  blood  supply,  and  the  disease  limited  to  one 
pole. 


Fig.  279.  —  Diagrammatic 
Representation  of 
Upper  Pole  of  Kidney 
Shown  in  Last  Figure. 
Note  how  destruction  of 
papilla  occurs  not  only 
from  surface  but  in  its 
interior,  as  shown  in  two 
httle  cavities  indicated  in 
shaded  areas. 


Closed    Ureters.     Concerning  the  influence 


of  the  closure  of  the  ureter  upon  the  development  of 
the  process  in  the  kidney  much  has  been  written. 
Eleven  of  our  specimens  showed  a  closed  ureter,  in 
every  case  with  enlarged  kidney,  and  the  largest  w^e 
have  belonged  to  this  group.  It  showed  the  complete 
transformation  of  the  kidney  into  a  multilocular 
thick-walled  sac  filled  with  caseo-gelatinous  material,  the  so-called  massive 
degeneration  of  Tufiier  (Fig.  283).  Some  of  the  other  specimens  showed 
cavity  formation  and  caseation;  one  diffuse  infiltration  with  tuberculosis; 
another  a  small  fibro-fatty  kidney,  the  entire  renal  structure  being  replaced 
by  this  tissue,  showing  this  transformation  also  possible  with  a  closed  ureter. 
Several  of  these  latter  specimens,  examined  microscopically,  showed  apparently 
good  functional  tissue  in  the  kidney,  the  tubules  and  glomeruli  being  well  pre- 
served. In  one  there  was  a  peculiar  cystic  transformation  of  the  kidney,  its 
entire  surface  being  covered  with  cysts,  with  clear,  thin  walls  and  filled  with 
clear  fluid.  The  closure  of  the  ureter  seems  to  have  no  effect  in  producing 
perirenal  involvement.  Out  of  ten  cases  with,  marked  perirenal  abscesses,  five 
had  open  and  five  had  closed  ureters. 
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Open  Ureters.  'Not  less  important  than  transformations  possible  with 
a  closed  ureter  are  those  possible  with  an  open  one.  AYe  had  five  cases  which 
showed  complete  destruction  of  the  kidney,  one  of  these  being  a  typical  massive 
degeneration  of  Tuffier  (Fig.  283)  ;  two  others  were  greatly  enlarged,  but  two 


Fig.  280. — Large  Tubercular  KmNEY.  The  drawing  to  the  left  shows  the  anterior 
surface;  that  on  the  right  is  a  cross  section.  Note  in  the  superficial  view  the  extensive 
distribution  of  the  tubercles,  surrounded  by  ecchymoses.  The  distended  pelvis  is  filled 
with  blood.  Note  that  the  upper  and  lower  poles  of  the  kidney  are  apparently  healthy, 
except  for  a  few  isolated  tubercles,  which,  however,  would,  render  nugatory  any  con- 
servative operation.    (Ruark,  patient  of  Dr.  Hunner's,  ^/g  natural  size.) 


were  smaller  than  normal.  Thirty-three  specimens  showed  an  open  ureter, 
and -clinical  studies  before  operation  showed  the  kidneys  were  secreting 
through  the  ureters.  Twenty-six  were  enlarged  kidneys,  three  normal,  three 
rather  below  normal.  The  tj-pe  of  involvement  was  always  of  the  caseo- 
cavemous  or  of  the  diffuse  form;  none  showed  the  massive  degeneration  of 
Tuffier. 

Gross  types,  therefore,  would  seem  to  bo  dependent  upon  the  original  dis- 
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tribution  of  the  disease,  and  upon  either  the  virulence  of  the  tubercle  bacillus 
or  the  resistance  of  the  kidney. 

Secondary  Infection. — Secondary  infection  does  lead  to  a  more  rapid  kidney 


Fig.  281. — Tuberculosis  Limited  Largely  to  the  Lower  Pole  of  Kidney,  Which  Has 
Two  Pelves  and  Double  Blood  Supply.  Note  in  longitudinal  section  of  kidney 
normal  upper  half  and  almost  completely  destroyed  lower  half.  Such  a  kidney  affords 
the  ideal  type  for  resection,  since  both  the  ureters  and  the  blood  supply  are  quite  sepa- 
rate.    (S.,  Dec.  3,  1903;  Ve  natural  size.) 


destruction  than  is  brought  about  by  tuberculous  infection  alone.  It  seems  to 
be  the  favoring  cause  for  perirenal  abscess,  although  this  may  occur  without  it. 
Four  cases  where  we  have  accurate  bacteriological  notes  of  perirenal  abscesses 
due  to  tuberculosis,  all  showed  infection  with  other  organisms  in  addition  to 
the  tubercle  bacillus. 
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Perirenal  Infection.— In  the  development  of  perirenal  abscess  arisinir 
from  the  kidney,  several  modes  of  origin  are  possible.  The  organisms  may 
extend  from  the  kidney  to  the  perirenal  tissue  by  means  of  the  veins,  by  means 
of  the  lymphatics,  or  by  direct  extension  through  the  capsule  (Fig.  282)    as 


Fig.  282. — Tuberculosis  of  Left  Kidney.  At  one  point,  a,  the  ctuberular  process  has 
broken  through  the  capsule  of  the  kidney  and  unites  the  pelvis  with  a  perirenal  abscess. 
The  medulla  is  comparatively  much  more  involved  than  the  cortex.  This  type  of  in- 
volvement was  formerly  explained  on  the  grounds  that  the  infection  of  the  kidney  came 
from  the  bladder  by  ascending  the  ureter.  The  destroj^ed  pelvis  and  calices,  with  the 
immediately  contiguous  parenchyma,  is  composed  of  caseous  matter,  and  is  shown  in 
drawing  as  pale  zone,  c.  A  tubercular  gland  in  the  hilum  of  the  kidney  is  indicated  by 
b.     (Mrs.  M.,  June  15,  1901,  J.  H.  H.;  natural  size.) 
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we  Lave  seen  beautifully  illustrated  in  many  specimens.  There  is  a  distinct 
danger  of  perirenal  abscess,  and  of  complete  destruction  of  the  kidney  as  a 
result  of  secondary  infection  in  combination  with  a  closed  ureter,  ximong  the 
types  of  involvement  which  have  been  described  are :     Tuffier's  massive  degen- 


FiG.  283. — Massive  Tuberculosis  of  the  Kidney.  Complete  transformation  of  paren- 
chyma into  caseous  material.  Obliteration  of  ureter.  Great  thickening  of  capsule. 
Fat  of  sinus  renalis  transformed  into  hard,  glassy  fibrous  material.  Note  large  tuber- 
cular lymph  glands  at  hilum.  Sclerotic  renal  artery.  Note  likewise  large  size  of  kidney. 
This  is  the  well-known  massive  degeneration  of  Tuffier.  It  is  usually,  though  not  always, 
associated  with  closed  ureter.    (Autopsy,  1553,  J.  H.  H.) 


eration ;  fatty  sclerotic,  pyonephrotic,  hydronephrotic ;  cystic  kidney ;  involve- 
ment of  one  part  of  a  double  kidney;  radial  involvement  along  the  blood- 
vessels, or  of  one  apex  of  a  kidney  pyramid. 

Tuffier's  massive  degeneration  (Fig.  283)  represents  an 
end  stage  of  kidney  tuberculosis.  The  ureter  may  be  open  or  closed,  but  if  open 
there  is  sure  to  be  some  blocking  within  the  pelvis.  This  form  is  not  found 
where  there  is  active  secretion  from  the  kidney.  A  kidney  undergoing  massive 
degeneration  presents  a  lobulated  appearance,  similar  to  a  cystic  kidney,  but 
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the  walls  are  thick,  dense,  opaque,  with  average  thickness  of  ^  cm.  There  are 
extensive  adhesions,  as  a  rule,  to  the  fatty  capsule,  and  the  kidneys  are  from 
three  to  five  times  the  normal  size. 

Fatty  sclerotic  kidney  represents  another  end  transformation  of 
tuberculosis,  the  kidney  being  entirely  destroyed,  shriveled  up,  frequently  cal- 
cified and  in  some  cases  entirely  transformed  into  a  calcareous  mass,  while  the 
capsule  is  adherent  but  rarely  shows  marked  change,  except  in  diminution  of 
size.  Palpated  from  the  abdomen,  these  fatty,  sclerotic  kidneys  may  give  a  false 
idea  that  the  kidney  is  normal.  We  have  palpated  such,  in  which  the  total  mass 
of  kidney  and  fatty  capsule  entirely  approximated  that  of  a  normal  kidney, 
and  exactly  agreed  with  it  in  shape. 

With  closure  of  the  ureter  tremendous  pyonephrotic  processes 
may  develop  in  the  kidneys,  either  with  or  without  secondary  infection.  In 
cases  where  secondary  infection  is  present,  however,  the  kidneys  attain  a  greater 
size  and  produce  more  pronounced  symptoms.  Pyonephrosis  is  usually  asso- 
ciated with  extensive  abscess  formation  in  the  parenchyma  of  the  kidney,  and 
with  a  large  pyonephrotic  pelvis  in  communication  with  the  abscess  in  the 
cortex  (Fig.  28-i).  The  entire  kidney  may  be  destroyed  in  this  way,  all  the 
cavities  opening  together,  or  the  disease  may  result  in  a  rupture  of  the  capsule, 
with  large  perirenal  abscesses  in  addition  to  the  pyonephrosis. 

A  large  hydronephrosis,  due  to  tuberculosis  of  the  kidney,  is  rare, 
but  our  specimens  show  a  few  cases  of  a  mild  form,  where  the  disease  was  in 
an  early  stage  with  tuberculous  involvement  of  the  ureter.  One  came  to  us 
some  years  ago  from  Dr.  Vineberg,  of  ISTew  York,  who  later  operated  upon  it. 
Tuffier  and  Klippel  have  described  large  sacculated  kidneys  filled  with  clear 
fluid,  attributed  to  a  preceding  caseous  destruction  of  the  kidney,  with  a  wash- 
ing out  of  all  caseous  matter  through  the  ureter,  and  then  a  blocking  of  the 
same,  filling  the  kidney  pelvis  with  clear  fluid. 

Cystic  kidney  may  result  from  an  involvement  and  closure  of  collect- 
ing tubules  near  the  apices.  F.  Curtis  and  V.  Carlier  give  an  interesting  case 
(Ann.  d.  mal.  d.  org.  gemto-urin.,  1906,  xxi,  1)  in  which  there  was  a  cavity 
in  the  upper  pole  of  the  kidney,  the  apices  of  the  lower  pyramids  being  involved 
in  such  a  way  that  there  resulted  a  cystic  transformation  of  the  entire  lower 
pole.  The  cysts  varied  in  size  from  2  to  3  cm.  in  diameter,  the  entire  kidney 
presenting  the  appearance  of  one  congenitally  cystic.  We  quote  one  from  our 
own  records  (Fig.  285)  : 

C.  N.,  aged  forty-nine,  had  had  throbbing  attacks  of  pain  in  the  right  side 
and  back  for  four  years,  some  increase  and  frequency  of  micturition,  and  some 
pain  on  voiding.    Urine  normal,  except  for  a  trace  of  albumin  and  some  casts. 


Fig.  284. — Tuberculosis  of  Kidney  and  Ureter.  Typical  complete  destruction  of 
kidney  and  its  transformation  into  caseous  masses  and  broken-down  caseous  material 
forming  caverns.  The  condition  of  the  ureter  is  indicated  by  the  transverse  section. 
The  upper  three  show  lumen  filled  with  caseous  material  except  for  a  narrow  slit  near 
center.  In  lower  four  there  is  partial  fibrous  transformation;  in  some  cases  this  leads 
to  transformation  of  ureter  into  a  solid  cord.  This  type  of  ureter  is  mostly  associated 
with  early  destruction  of  the  kidney.  In  this  case,  however,  the  contents  of  caverns 
must  have  washed  down  before  closure.    (Miss  E.,  May  25,  1906;  ^/s  natural  size.) 
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Ureter  of  right  side  closed,  left  side  doing  all  the  work.  Operation 
revealed  a  cystic  kidney,  so  closely  resembling  a  congenital  cystic  kidney  that, 
before  removing  it,  we  explored  down  to  the  other  kidney  and  fonnd  this  normal 
in  size  and  shape.     The  entire  kidney  cortex  was  studded  with  cysts,  varying 


Fig.  285. — Tuberculosis  of  the  Kidney  with  Cystic  Transformation  of  Upper  Pole. 
Caseo-cavernous  degeneration  of  middle  portion  and  normal  lower  pole.  The  drawing 
to  left  shows  the  appearance  of  posterior  aspect  of  kidney.  The  drawing  to  the  right 
shows  longitudinal  section.  The  cysts  at  upper  pole  were  filled  with  clear  fluid.  (C, 
Dec.  31,  1898,  natural  size.) 


in  size  from  a  pinhead  to  4  cm.  in  diameter;  a  considerable  medullary  por- 
tion of  kidney  apparently  normal  still  intact.  Pelvis  was  dilated,  one  of  the 
cavities  communicated  with  it,  but  most  of  the  cysts  were  entirely  separate 
from  the  pelvis.  Cysts  thin-walled  and  filled  with  clear  fluid.  On  exam- 
ination, definite  tuberculous  processes  found  in  walls  of  some  cysts,  and 
cyst  wall  apparently  made  up  of  new-formed  fibrous  and  compressed  renal 
tissue. 
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Tubercular  Kidneys  with  Double  Ureters.  This  division 
is  of  great  interest  and  demands  special  attention.  We  had  a  good  case  where 
the  patient  had  a  normal  second  kidney,  the  tuberculous  one  being  double,  with 
an  entirely  different  blood-supply  as  well  as  a  double  ureter  and  pelvis.  The 
upper  half  was  completely  destroyed  by  an  infiltrating  form  of  tuberculosis,  its 
ureter  being  closed,  while  the  lower  portion  showed  a  normal  kidney  and  a 
normal  ureter.  Such  a  case  would  lend  itself  admirably  to  an  attempt  at  resec- 
tion of  the  kidney  (Fig.  281).  Albarran  reports  an  autopsy  finding  where 
one-half  of  the  kidney,  one  ureter,  and  the  bladder  were  tuberculous,  the  other 
half  of  the  kidney  and  the  other  ureter  being  seemingly  normal,  and  Lcnnander 
has  operated  on  a  horseshoe  kidney  where  tuberculosis  was  limited  to  one  pole. 

Curious  forms  of  distribution  of  tubercles  along  the  course 
of  a  given  blood-vessel  are  sometimes  observed.  Tilden  Brown  has 
extensively  described  a  case  showing  this. 

Somewhat  similar  are  cases  where,  with  two  poles  comparatively  normal, 
a  broad  band  of  tuberculosis  is  present  along  the  middle  of  the  kidney,  pro- 
ducing a  kind  of  girdle,  well  defined  as  the  girdled  or  belted  kidney 
(Fig.  295). 

We  have  said  it  is  not  unusual  to  find  the  apices  of  the  pyramid  involved, 
leading  to  extensive  hemorrhage.  There  was  definite  destruction  of  the  apex 
of  one  of  the  upper  pyramids  in  one  of  our  cases,  and  similar  cases  have  been 
described  by  Israel  and  others  (Fig.  292). 

Involvement  of  Ureter  in  Tuberculous  Kidney. — Of  course,  as  will  be  pointed 
out  later,  it  is  possible  for  a  thickened  ureter  to  be  present  and  the  thickening 
not  to  be  due  to  tuberculosis,  though  in  no  less  than  fifty-two  specimens  out  of 
fifty-three  of  which  we  have  accurate  notes,  this  thickening  of  the 
lower  end  of  the  ureter  was  present.  The  tuberculosis  is  usually  diifuse,  in- 
volving the  entire  length  of  ureter,  but  the  most  important  parts  of  it  which 
suffer  particularly  are :  first,  the  vesical,  and,  second,  the  pelvic  end.  Thirty- 
one  specimens,  in  which  we  have  the  ureters  as  well  as  the  kidneys,  all  showed 
tuberculosis  of  the  lower  end,  and  out  of  these,  fifteen  had  tuberculosis  dis- 
tributed all  through  the  course  of  the  ureter,  while  in  eight  there  were  only 
a  few  tubercles  here  and  there. 

In  addition  to  definite  tuberculous  change,  there  is  an  inflammatory  reac- 
tion of  an  interesting  nature,  limited  to  the  mucous  membrane.  In  nearly 
every  case  of  tuberculous  kidney  there  is  a  marked  round-celled  infiltration  of 
the  tissue  immediately  underlying  the  epithelium  of  the  mucosa  of  the  ureter, 
a  change  frequently  present  when  there  is  no  sign  whatever  of  either  tubercle 
bacilli  or  of  tubercles,  and  which,  in  many  cases,  has  been  diagnosed  as  chronic 


Fig.  286. — Tuberculosis  of  Kidney  and  Ureter.  Note  wide  lumen  of  lower  part  of 
ureter  and  choked  condition  above.  Note  extensive  involvement  of  calices  and  pelvis, 
where  disease  seems  more  advanced  than  in  cortex.  At  lower  pole  there  is  still  a  little 
normal  cortex.  The  wide-lumened  ureter  is  due  to  the  fact  that  after  caseation  of 
its  inner  coats,  the  down-pouring  urine  washes  out  a  channel.  If  the  renal  parenchyma 
holds  out  long  enough,  the  entire  ureter  may  thus  be  opened.  For  such  a  condition 
a  secretory  kidney  is  essential.    (Miss  G.,  May  1,  1906;  %  natural  size.) 
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ureteritis  by  the  pathologist.  It  seems  to  be  due  to  the  irritation  of  some 
toxin  present  in  the  urine,  derived  from  the  tubercle  bacillus  itself  or  from 
the  altered  kidney  tissue.  The  blood  vessels  in  the  mucous  membrane  are  usually 
dilated,  with  occasional  polymorphonuclear  leukocytes  and  round  cells  in  the 
stroma.  This  change  is  met  with  in  pure  tuberculosis  without  any  secondary 
infecting  organisms.  When  tubercles  develop,  they  always  begin  in  this  same 
layer  and  involve  first  the  mucosa  and  then  the  muscularis  of  the  ureter,  also 
there  is  usually  present  a  periureteral  inflammation  which  results  in  the  adher- 
ence of  the  ureteral  sheath  to  the  ureter. 

The  process,  beginning  with  miliary  tubercles, 
which  increase  in  number,  fuse  together,  and  case- 
ate,  generally  continues  on  to  the  formation  of 
ulcers  along  the  ureter,  with  stricture  as  a  not  un- 
common result,  especially  at  its  lower  end.  In 
other  cases  the  ureteral  lumen  may  be  actually 
plugged  with  caseous  matter,  a  likely  happening 
if  the  kidney  is  destroyed  above  and  functionless. 
With  an  actively  secreting  kidney  above,  the  debris 
is  likely  to  be  washed  through ;  then  ensues  such 

destruction  of  the  ureter  that  all  normal  coats  are 
Fig.  287. — Transvekse  Sec-     ,     ^  i    ^i      />i  i      ^i  ^-     n     j-        • 

TioN  OF  THE  Ureter.    The    destroyed,  the  fibrous  sheath  practically  forming  a 

thicknesses  of  the  several  ureter,  with  a  very  widely  dilated  lumen  (Figs, 
coats  are  in  the  proportions  286  and  290).  These  giant  ureters,  according  to 
shown.  Note  fibro-fatty  en-     tt  it         j    tvt  j.  j.-     i     i      ti    i      x 

velope.  Magnified  6  times.     ^^"^   ^"^   ^^°*^'   '^^^  particularly  likely  to  occur 

where  there   is   secondary   infection.      That  small 

ureters   do  not   occur   in    cases   with   marked    secondary   infection    conforms 

with  our  experience. 

Four  stages  are  given  by  Halle  and  Motz  (Ann.  d.  mal.  d.  org.  genito-urin., 

1906,  i,  162;  241)  :     (1)   The  mucosa  alone  is  infected,  the  ureter  always  a 

little  dilated;   (2)  The  lumen  is  filled  with  tubercular  and  caseous  material; 

(3)  A  new  lumen  is  made  by  the  breaking  down  and  washing  out  of  tissue; 

(4)  A  transformation  of  entire  ureter  into  a  fibrous  cord  (an  unusual  and 
very  late  change  presented  by  only  one  of  our  specimens).  The  types  of 
ureteral  changes  are  beautifully  shown  in  Figures  284,  286,  287,  288,  289, 
290  and  291. 

It  is  through  the  urine  that  the  tubercle  bacillus  involves  the  ureter  in  the 
majority  of  cases.  It  is  carried  down  from  the  kidney  and  implants  itself 
directly  on  the  mucous  membrane,  and  there  produces  its  typical  change. 
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Essentially  a  chronic  disease,  with  the  exception  of  the  miliary  form,  tuber- 
culosis of  the  kidney  may  run  a  course  of  many  years  if  not  interrupted  by 


Fig  288. — Early  Tuberculosis  of  the  Ureter  Due  to  Tuberculosis  of  the  Kidney. 
Drawing  to  the  left  represents  transverse  section  of  the  ureter  magnified  six  times. 
The  transverse  diameter  of  the  ureter  is  of  normal  length.  The  muscular  and  fibrous 
coats  are  normal.  The  lumen  is  somewhat  narrowed,  due  to  thickness  of  mucosa  which 
is  tubercular.  The  little  square  marked  by  arrow  is  magnified  30  times  in  drawing  to 
right.  Note  that  surface  epithelium  is  destroyed.  Two  tubercles  with  giant-celled 
centers  are  shown.  Note  marked  infiltration  with  small  round  and  polymorphonuclear 
cells,  in  this  c  se  extending  through  muscular  coats  and  to  a  lesser  degree  through  the 
fibrous  coat. 


surgical  treatment.  A  few  cases,  to  which  we  will  return  later,  heal  spon- 
taneously after  complete  destruction  of  the  kidney  involved  by  occlusion  of 
the  ureter.  A  good  illustration  of  the  chronicity  of  the  disease  is  the  fact  that 
the  average  symptomatic  period  in  our  own  cases  is  three  and  a  half  years. 

In  some  cases  the  process  moves  far  more  rapidly;  within  a  few  months  after 
the  first  onset  of  symptoms,  the  entire  kidney  may  be  destroyed,  the  other  one 
possibly  diseased,  and  the  bladder  thoroughly  so.  This  rapid  course  was  well 
illustrated  in  one  of  our  cases. 
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G.  B.,  an  unmarried  woman  of  24,  consulted  us  in  September,  1905,  having 
had  for  a  few  months  mild  symptoms  suggestive  of  cystitis.  Tubercle  bacilli 
were  discovered  in  urine  from  right  kidney.  The  resident  at  the  Johns  Hop- 
kins Hospital,  planning  to  do  a  nephrectomy,  exposed  the  kidney  but  found  it  so 


Thicketied 
fibrous  sheaih 


Infiltrated  mucosa 
■wWh  numerous 
+ubartles 


muscle 


Fig.  289. — More  Advanced  Stage  of  Tuberculosis  of  the  Ureter.  Entire  mucosa 
destroyed.  Most  of  the  muscle  coats  destroyed  and  replaced  by  caseous  material. 
The  lumen  of  ureter  is  filled  with  same  material.  The  deeper  muscle  layers  are  in- 
filtrated with  typical  tubercles.  The  fibro-fatty  sheath  has  become  densely  adherent 
to  ureter  and  forms,  as  it  were,  its  outer  coat.  It  is  the  addition  of  this  coat  which 
gives  the  great  increase  in  thickness  of  ureter. 

normal  in  appearance  that  he  did  nephrotomy,  and  found  no  evidence  whatever 
of  disease.  His  operation  gave  no  relief  and  the  symptoms  increased  in  severity. 
She  returned  six  months  later,  the  kidney  was  removed,  and  there  was  not  the 
slightest  amount  of  active  renal  tissue  left,  as  shown  by  microscopic  examina- 
tions of  the  removed  organ.  ISTote,  too,  that  this  destruction  was  accomplished 
by  the  unaided  influence  of  the  tubercle  bacillus,  for  the  bacteriologic  examina- 
tion showed  we  were  dealing  with  a  pure  tuberculous  infection. 

Symptoms  arising  from  tuberculosis  of  the  kidney  are  various.  It  is  con- 
venient to  classify  them  into  several  groups:  (1)  General  manifestations,  such 
as  loss  of  weight,  chills,  sweats,  fevers,  etc. 
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Fig.  290. — Still  More  Advanced  Stage  of  Tuberculosis  of  the  Ureter.  An  actively 
secreting  kidney  above  has  washed  down  the  caseous  and  infiltrated  tissue  shown  in 
preceding  figure.  The  original  ureter  may  be  entirely  destroyed,  a  new  channel  being 
formed  by  the  old  fatty  fibrous  sheath  which  has  become  a  dense,  hyaline  fibrous  tissue. 
Such  a  ureter  seems  greatly  enlarged. 

(2)  Development  of  pain  or  tumor  in  affected  kidney;   of  sensitiveness  and 
all  symptoms  elicited  by  palpation. 


Occluded   lumen 


Fig.  291.— Healed  Tuberculosis  of  the  Ureter.  This  represents  a  still  more  advanced 
stage  than  the  preceding  figure.  The  fibrous  sheath  has  shrunken  and  the  lumen  been 
obliterated  by  fibrous  tissue.    No  evidence  of  original  tubercular  process  appears. 

(3)   Disturbance  of  bladder;  frequency  of  and  pain  in  micturition;  inconti- 
nence of  urine,  strangury,  etc. 
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(4)  Alteration  in  character  of  urine,  caused  by  the  appearance  of  pus, 
blood,  or  cloudiness;  malodors  are  occasionally  complained  of  by  patient. 

General  Symptoms. — Just  a  word  on  general  symptoms  before  taking  these 
groups  up  in  order.  It  is  striking  how,  with  severe  renal  tuberculosis,  the  gen- 
eral condition  of  a  patient  may  for  a  long  time  be  unaffected.  Only  recently 
this  was  shown  in  the  case  of  a  minister,  a  man  of  fifty  years  of  age,  who  came 
to  us,  as  the  operation  disclosed,  with  congenital  absence  of  the  left,  and  ad- 
vanced tuberculosis  of  the  right  kidney,  associated  with  stones  in  its  pelvis. 
With  marked  vesical  distress,  and  kidney  symptoms  for  many  years,  he  was 
yet  in  an  active  state  of  health,  and  stated  that  he  had  lost  no  weight.  So  good 
was  his  general  condition  that  it  was  difficult  to  believe  that  he  had  only  one 
kidney  and  that  tuberculous. 

Out  of  one  hundred  cases  only  twenty-five  of  our  patients  were  in  pro- 
nouncedly bad  condition  as  far  as  nourishment  and  strength  went.  In  30  per 
cent,  of  these  patients  the  condition  was  noted  as  robust ;  in  40  per  cent,  as  only 
fair.  Forty-two  per  cent,  gave  a  history  of  chills,  fevers,  and  sweats ;  the  other 
60  per  cent,  had  had  none  of  these  symptoms.  We  found  those  cases  presenting 
most  marked  evidence  of  general  ravage  from  disease  to  be  those  with  pyone- 
phrosis, either  of  the  pure  tuberculous  type  or  with  secondary  infection.  In  the 
presence  of  such  large  abscesses,  the  sufferers  have  high  fever,  exhausting  sweats, 
and  rapidly  lose  flesh.  Such  patients  often  come  into  the  clinic  apparently 
almost  in  extretnis.  It  is  wonderful  how  rapidly  they  pick  up  after  the  drain- 
age of  the  abscess  by  nephrotomy.  Most  patients  with  tuberculosis  of  the  kid- 
ney show  elevation  of  temperature.  This  was  observed  in  70  per  cent,  of  our 
list.  Where  the  ureter  is  open  and  consequently  there  is  damming  back  of 
infecting  matter,  the  temperature  is  usually  only  a  degree  or  two  above  normal 
in  the  afternoon,  but  not  always,  for  fever  in  kidney  tuberculosis  is  very  irreg- 
ular. Unless  secondary  infection  is  present,  this  fever  is  not  accompanied  by 
increased  polymorphonuclear  leukocytes  in  the  blood.  But  with  secondary 
infection  there  may  be  marked  leukocytosis.  While  the  temperature  in  some 
cases  is  almost  continuous,  in  others  there  is  sometimes  a  morning  rise  and  an 
evening  fall. 

Anemia  is  a  frequent  though  not  striking  complication.  In  one  of  our 
cases  the  hemoglobin  was  only  33  per  cent.  The  average  hemoglobin,  however, 
was  75  per  cent.,  almost  average  adult  normal. 

Symptoms  Referable  to  Kidney. — A  striking  characteristic  of  kidney  tuber- 
culosis is  the  frequent  absence  of  local  symptoms  referable  to  the  kidney  itself. 
In  this  it  stands  in  contrast  to  most  other  renal  affections. 

Tumor. — We  have  never  had  a  patient  come  in  complaining  of  a  mass  in 
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the  side  as  her  chief  symptom,  although  in  twenty-two  the  kidney  has  been  so 
much  enlarged  that  palpation  readily  demonstrated  such  a  mass.  That  tumor 
however,  can  occasionally  occur  as  the  only  symptom  and  the  cause  of  the 
patient's  consulting  the  physician  is  well  recognized.  Viannay  {Independance 
med.,  1901,  Nr.  18)  gives  an  excellent  example.  Without  any  previous  symp- 
toms a  tumor  developed  in  a  patient's  side  and  reached  the  size  of  a  man's  head. 
Its  appearance,  the  absence  of  all  symptoms  from  the  urinary  tract,  and  the 
negative  findings  on  examination  of  the  urine,  led  him  to  diagnose  a  pancreatic 
cyst,  but  the  operation  disclosed  a  tuberculous  kidney  containing  400  c.  c.  of  pus. 

Pain  in  the  Kidney.- — Pain  occasionally  occurs  as  the  only,  and  frequently 
as  the  principal  symptom  of  tuberculosis  of  the  kidney.  It  varies  markedly  in 
its  character.  In  some  cases  it  is  merely  a  dull  ache  in  the  lumbar  region,  in 
others  it  comes  in  paroxysmal  attacks  of  renal  colic,  in  no  way  differing  from 
those  occasioned  by  the  passage  of  a  stone  down  the  ureter. 

As  to  the  frequency  of  pain  in  comparison  with  the  other  symptoms  and  its 
importance,  we  quote  concerning  sixty-two  cases :  In  only  six  was  the  sole 
symptom  of  the  disease  pain  in  the  kidney.  In  twenty-two,  from  beginning  to 
end,  the  symptoms  were  those  of  cystitis,  and  the  patient  was  not  in  the  least 
conscious  of  any  kidney  disturbance.  In  sixteen,  associated  with  marked  irri- 
tability of  bladder,  there  was  a  dragging,  distressing  sensation  in  the  kidney 
region ;  and  in  seventeen,  with  bladder  disturbance,  a  history  of  paroxysmal 
attacks  of  renal  colic.  These  cases  with  occasional  attacks  of  pain  are  frequent, 
and  often  give  a  history  of  several  years'  duration.  It  is  worthy  of  note  that 
of  the  six  cases  where  the  sole  symptom  was  pain,  the  pain  was  paroxysmal 
in  four  and  in  two  a  constant  dull  ache.  As  already  pointed  out,  pain  with 
kidney  tuberculosis  usually  starts  in  the  kidney,  and  though  in  most  cases 
it  does  not  radiate,  it  may  run  along  the  course  of  the  ureter,  and  we  have  had 
instances  where  there  was  radiation  to  the  opposite  kidney,  or  to  the  shoulder- 
blade. 

The  attacks  of  colic  are  rarely  so  severe  as  those  which  accompany  stone  in 
the  ureter,  and  in  the  early  stages  are  dependent,  no  doubt,  upon  swelling  of 
the  mucous  membrane  of  the  kidney  pelvis  and  the  ureter  from  inflammatory 
reactions.  In  the  later  stages  such  attacks  can  be  brought  about  by  the  passage 
of  bits  of  caseous  matter  or  blood  clots  through  the  ureter,  and,  not  infre- 
quently, by  the  passage  of  pieces  of  calculus,  for,  as  will  be  shown  a  little 
later,  the  concurrence  of  tuberculosis  and  renal  calculus  is  common. 

Bladder  Symptoms.  — It  is  of  the  highest  importance  that  we  should  recog- 
nize marked  vesical  disturbance  as  the  commonest,  in  fact  almost  the  charac- 
teristic, symptom  of  renal  tuberculosis.    As  stated  in  the  introduction,  Howship 
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(1823)  saw  this,  and  almost  every  writer  on  kidney  tuberculosis  has  referred 
to  it.  It  is  this  vesical  irritability,  as  either  the  sole  or  the  predominating 
symptom  in  the  clinical  picture,  which,  so  frequently  leads  the  practitioner 
astray  and  involves  the  patient  in  a  long  course  of  painful  bladder  treatments 
yielding  no  result. 

The  importance  of  irritability  of  the  bladder  as  a  symptom  of  kidney  tuber- 
culosis cannot  be  overestimated.  At  least  90  per  cent,  of  our  cases  presented  it 
alone  or  in  combination  with  other  symptoms,  while  in  70  per  cent,  it  was  the 
initial  symptom. 

Cause  of  Vesical  Symptoms. — In  many  cases  frequency  of  micturi- 
tion and  painful  micturition  associated  with  tuberculosis  of  the  kidney  are 
due  to  involvement  of  the  bladder  by  the  tuberculous  process.  In  many  in- 
stances, however,  marked  vesical  distress  is  met  with  where  cystoscopic  exam- 
ination shows  a  healthy  looking  bladder.  Many  explanations  have  been  offered 
to  account  for  this,  the  commonest  being  perhaps  that  of  a  reflex  nervous 
phenomenon.  This  reasoning  seems  weighty  from  the  fact  that  disturbances  of 
the  bladder  are  so  frequently  associated  with  kidney  colic  and  with  diseases  of 
the  rectum.  We  have  noted  in  several  patients  that  this  irritability  occurred 
when  the  ureter  was  completely  closed,  the  kidney  functionless,  and  the  blad- 
der normal.  In  spite  of  this,  we  incline  to  the  view  that  the  chief  reason  lies 
in  irritation  caused  by  the  urine.  Reddening  and  irritation  of  the  bladder  are 
frequently  observed  where  there  is  a  tuberculous  kidney,  which  immediately 
disappear  when  nephrectomy  is  done.  This  irritating  character  of  the  urine 
has  been  noted  in  describing  the  pathology  of  tuberculosis  of  the  ureter.  It  is 
well  to  bear  in  mind,  however,  that  these  vesical  symptoms  without  involve- 
ment of  the  bladder  do  not  compare  in  severity  with  those  present  when  the 
bladder  also  is  involved  in  the  disease. 

Incontinekce. — The  first  bladder  symptom  is  urgency  in  voiding.  This 
may  at  first  occur  only  during  the  working  hours,  but  is  soon  felt  at  night. 
Georges  Constantinesco  {Jour,  d'urol.,  1912,  i,  Gil)  has  drawn  particular  atten- 
tion to  the  frequency  of  incontinence  of  urine  and  notices  that  it  may  be 
associated  with  either  unilateral  or  bilateral  tuberculosis  and  is  mostly  noc- 
turnal. 

In  extreme  cases  the  patient  is  compelled  to  pass  urine  almost  continuously. 
We  have  had  many  who  have  slept  with  bed-pans  and  other  arrangements  as 
necessities. 

Pain. — The  accompanying  pain  develops  later  and  is  usually  most  severe 
at  the  time  of  voiding.  Sometimes  it  is  described  as  following  micturition, 
but  generally  it  precedes  or  accompanies  it.     This  pain  is  variable  in  inten- 
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sitj,  it  may  be  a  mere  tickling  sensation  scarcely  noticeable,  or  an  extreme 
strangury.  It  is  no  unusual  sight  to  meet  with  a  patient  who  actually  screams 
with  pain  at  every  voiding,  a  condition  well  understood  when  one  realizes  that 
the  voiding  may  occur  every  hour  and  take  fifteen  minutes.  In  addition  to 
the  pain  on  micturition  there  is  frequently  marked  constant  pain  in  the  bladder. 
It  is  common  in  the  male  subject,  where  the  prostate  gland  is  involved,  to  have 
severe  pains  in  the  perineum  and  in  the  urethra,  especially  at  its  end;  also 
burning  pain  at  the  end  of  the  urethra  which  follows  micturition  and  which  is 
so  common  with  stone  in  the  ureter.  It  is  much  more  uncommon  to  have  pain 
in  and  around  the  perineum  in  women,  but  we  have  seen  one  case  where  there 
were  severe  attacks. 

Immunity  of  the  Bladder. — That  it  is  possible  for  the  bladder  to  remain 
free  from  tuberculosis  even  when  considerable  amounts  of  blood  and  tubercle 
bacilli  are  passing  over  it,  is  well  illustrated  by  one  of  our  cases  in  which  the 
principal  symptom  was  marked  hematuria.  In  this  instance  there  was  pul- 
monary tuberculosis  with  neither  bladder  nor  local  kidney  symptoms.  The 
catheterization  of  one  kidney  showed  that  tubercle  bacilli,  as  well  as  blood,  were 
coming  down  in  large  numbers.  The  kidney  removed  by  operation  showed  the 
tuberculosis  to  be  limited  to  the  apex  of  one  of  the  pyramids  coming  from  the 
upper  pole,  and  the  rest  of  the  kidney  was  normal  (Fig.  292). 

Polyuria. — Polyuria,  noted  as  present  in  the  early  stages  of  the  disease,  and 
especially  urged  as  characteristic  by  Tilden  Brown  and  by  Guyon,  seems,  never- 
theless, to  have  no  particular  significance  as  a  symptom,  and  certainly  is  not 
present  in  the  majority  of  cases.  It  is  often  pronounced  in  miliary  tubercu- 
losis, and  the  idea  of  its  frequency  is  no  doubt  accentuated  by  the  accompany- 
ing urgency  of  micturition.  The  underlying  cause  is  not  clear;  it  may  pos- 
sibly be  due  to  interstitial  nephritis  set  up  by  the  disease,  which  is  a  constant 
accompaniment  of  tuberculosis  (see  Patholog}").  Cystoscopic  studies  have  im- 
pressed us  with  the  frequency  with  which  the  tuberculous  kidney  can  secrete  a 
greater  volume  of  fluid  than  its  healthy  fellow,  although  in  these  cases  it  must 
be  borne  in  mind  that  the  total  amount  of  solids  is  less  from  the  diseased  than 
from  the  normal  kidney. 

Changes  in  Urine. — In  describing  a  case  of  hematuria  we  pointed  out 
that  blood  may  be  the  first  and  potent  cause  of  a  patient's  coming  to  a  physi- 
cian, and  it  is  not  an  infrequent  accompaniment  of  other  symptoms.  Out  of 
one  hundred  cases  25  per  cent,  complained  of  having  passed  blood.  In  only 
two,  one  of  which  was  the  case  quoted,  was  the  amount  of  hemorrhage  great. 
The  patient  will  generally  say  she  has  noted  small  amounts  of  blood  in  the 
urine  for  a  few  days,  and  then  comparative  clearness  for  quite  a  period.     Cer- 
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tain  authors  have  noted  that  eases  with  marked  hematuria  are  associated  with 
disease  in  the  apex  of  a  pyramid.  The  reason  for  the  hemorrhage  in  these 
cases  is  readily  understood  by  remembering  that  the  pyramid  is  surrounded  by 
a  vascular  network  of  anastomosing  veins,  which  would  readily  be  opened  by 
marked  disease  in  the  papilla  (Fig.  209).  But  extensive  hematurias  occur 
when  the  disease  is  located  in  other  parts  of  the  kidney,  of  which  Tuffier 
(Comp.  rend.  Soc.  hiol.  de  Paris,  1892,  iv,  511)  reported  a  good  case  in 
1892,  the  tuberculous  foci  consisting  of  six  cavities  in  the  parenchyma.  Schles- 
ineer  also  gives  one  of  severe  hemorrhage  in  a  patient  who  died  of  pulmonary 
tuberculosis,  where  the  autopsy  showed  nothing  save  a  few  tubercles  situated 
in  the  kidney  pelvis.  This  case  would  seemingly  need  to  be  classed  with  essen- 
tial hematurias,  and  perhaps  depended  upon  some  focal  interstitial  nephritic 
change.  This  hemorrhagic  form  has  been  described  by  Israel,  Pousson,  Albar- 
ran  and  others. 

Only  less  marked  in  its  influence  ou  the  patient  is  turbidity.  Very 
turbid  urine  may  be  constantly  present,  or  only  attract  attention  now  and  again, 
but  it  is  rare  for  no  change  whatever  to  be  noted. 

F.  H.,  a  woman  of  47,  came  to  us  complaining  of  throbbing  attacks  of  pain 
in  right  side  and  back,  which  had  been  present  for  four  years.  Urinary  exam- 
ination showed  merely  a  trace  of  albumin  and  a  few  hyalin  casts ;  palpation  dis- 
closed a  body  in  right  side  which  felt  like  a  cyst.  Cystoscopic  examination 
revealed  one  ureter  secreting  normal  urine,  the  other  none  whatever.  Bladder 
normal.     Operation  disclosed  a  cystic  kidney,  described  fully  under  Pathology. 

It  is  not  uncommon  also  for  the  urine  to  be  normal  for  a  certain  period,  due 
to  temporary  occlusion  of  the  foci  of  disease,  but  this  point  will  be  better  dealt 
with  under  the  section  Examination  for  Pus. 

Summary. — To  sum  up,  in  an  average  case,  there  are: 

(1)  Vesical  distress,  possibly  some  pain  in  the  side; 

(2)  Occasional  fever; 

(3)  General  condition  fair; 

(4)  Blood  and  perhaps  turbidity  in  the  urine. 

There  are,  as  said,  exceptions.  Tuffier  recently  reported  a  series  of  cases 
where  marked  pain  in  the  kidney  was  the  characteristic  symptom. 

Rafin  {Jour,  d^urol.,  1912,  i,  779)  has  studied  the  initial  symptoms  in  160 
cases  with  the  following  result: 

Vesical  symptoms,  61.87  per  cent. ; 
Kidney  symptoms,  19.37  per  cent. ; 
Hematuria,  5  per  cent. ; 
Turbidity  of  urine,  2.5  per  cent.; 
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Albumin,  1.8  per  cent. ; 

Eenal  pain  and  hematnria,  2.62  per  cent. ; 
Vesical  pain  and  hematuria,  1.87  per  cent.; 
Loss  of  general  strength,  21/0  per  cent. ; 
Indeterminate,  4  per  cent. 


DIAGNOSIS. 

A  careful  clinical  history  is  the  first  indispensable  step  to  correct  diagnosis. 
Every  patient  complaining  of  bladder  symptoms  should  be  carefully  interro- 
gated with  the  possibility  of  tuberculosis  of  the  kidneys  in  mind.  The  physi- 
cian must  first  determine  whether  the  condition  is  tuberculosis,  and,  having: 
determined  this,  must  then  find  out  its  location  and  extent.  Is  one  or  are  both 
kidneys  involved  ?  Is  the  bladder  involved  ?  Is  there  tuberculosis  in  other 
parts  of  the  body  ?  If  the  tuberculous  process  is  limited  to  one  kidney,  is  the 
other  kidney  perfectly  healthy  ?  While  diagnosis  is  comparatively  simple  in 
those  cases  with  blood,  pus,  and  tubercle  bacilli  in  the  urine,  it  may  be  extremely 
difficult  in  early  cases  where  none  of  these  abnormal  elements  are  demonstrable. 

The  first  step  is  to  demonstrate  that  tuberculosis  of  the  urinary  system 
exists,  and  the  one  positive  proof  is  the  presence  of  the  tubercle  bacillus  in  the 
urine.  Bear  in  mind  that  there  are  other  findings  which  render  the  probability 
of  tuberculosis  very  great  and  which  in  some  cases  form  the  basis  of  complete 
diagnosis :  e.  g.,  a  chronic  acid  cystitis  which  has  started  insidiously  and  resists 
all  ordinary  medicaments  is  highly  suggestive  of  kidney  tuberculosis,  still  more 
so  when  there  is  evidence  of  tuberculosis  elsewhere  in  the  body.  In  our  series 
of  cases  there  was  evidence  of  tuberculosis  elsewhere  in  only  30  per  ceut. ;  of 
these,  50  per  cent,  showed  pulmonary  involvement,  20  per  cent,  involvement 
of  the  genital  organs,  15  per  cent,  of  the  lymph  glands,  15  per  cent,  of  the 
joints  and  bones. 

Palpability  of  Kidney  and  Ureter. — Added  to  careful  observation  of  the 
temperature  curve  and  of  the  leukocytosis,  palpation  of  the  abdomen  in  tubercu- 
lous kidney  is  of  importance.  From  what  has  been  said  of  the  frequency  of 
kidney  enlargement,  it  is  evident  that  tuberculous  kidneys  are  far  more  fre- 
quently felt  to  be  enlarged  than  those  in  patients  who  have  no  tuberculosis.  In 
cases  where  pyonephrosis  has  developed  or  perirenal  abscess,  there  may  be 
great  masses  in  the  kidney  region,  but  in  the  majority  the  kidney,  while  en- 
larged, is  not  sufficiently  so  to  be  found  by  ordinary  abdominal  examination. 
(Other  methods   are  described   under  the  general   chapter  on  Examiuation.) 
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Only  35  per  cent,  of  our  cases  had  palpable  or  enlarged  kidneys.  When  the 
kidney  is  palpable,  as  in  a  recent  case  of  movable  kidney  associated  with  tuber- 
culosis, the  irregular  form  was  readily  made  out.  The  tuberculosis  was  limited 
— as  shown  by  examination  of  specimen  after  operation — to  the  middle  zone 
of  the  kidney.  This  resulted  in  an  irregular  shaped  nodular  mass,  not  at  all 
corresponding  to  the  usual  bean  shape  of  a  normal  kidney.  It  is  uncomm(m 
to  produce  the  so-called  "kidney  bladder  reflex"  by  palpating  tuberculous  kid- 
neys, but  occasionally  forcible  palpation  of  a  tuberculous  kidney  will  produce 
a  pain  which  radiates  down  from  the  kidney  along  the  course  of  the  ureter. 

Thickened  Ureter. — A  sign  which  we  have  found  of  the  greatest  assistance 
in  diagnosis  is  the  discover;)  of  a  thickened,  tender  ureter  by  vaginal  examina- 
tion. The  technique  of  examination  is  shown  in  Figure  115.  The  index 
finger  can  feel  the  enlarged  ureter  passing  through  the  parametrium.  The 
ureter  in  some  cases  may  be  simply  hardened  and  about  the  shape  of  a  lead 
pencil ;  in  others  it  is  actually  nodular,  and  the  reflex  described  by  Bazy 
(pressure  on  the  ureter  causing  a  desire  to  empty  the  bladder)  is  almost  in- 
variably present. 

Thickening  of  the  lower  end  of  the  ureter  is  a  most  common  accompaniment 
of  renal  tuberculosis,  occurring  in  75  per  cent,  of  our  cases.  Similar  thicken- 
ings are  present  with  stones  in  the  lower  end  of  the  ureter,  and  with  strictures 
due  to  ordinary  infections.  The  mere  discovery,  therefore,  of  a  thickened 
ureter  is  only  highly  suggestive.  In  some  cases  a  thickening  of  the  ureter  does 
not  mean  tuberculosis  of  the  kidney,  even  where  there  is  an  actual  tuberculosis 
of  the  urinary  tract.  We  have  had  two  patients  in  whom,  with  tuberculosis  in 
one  kidney  and  simple  pyelitis  in  the  other,  the  pyelitic  ureter  was  as  thickened 
as  the  tuberculous. 

A  discovery  of  tubercle  bacilli  in  the  urine  and  a  thickened  ureter  on  one 
side,  with  a  normal  feeling  ureter  on  the  other  is  in  most  cases  sufficient  to 
justify  the  removal  of  the  kidney  with  the  thickened  ureter,  but  that  this  may 
lead  to  evil  consequences  is  certain.     The  following  case  illustrates  this  point: 

M.  F.,  a  woman  aged  26,  had  a  small,  contracted,  and  completely  tubercu- 
lous bladder.  Right  ureter  not  palpable,  but  left  thickened  and  tender.  It 
was  found  impossible  to  catheterize  the  ureters.  An  exploratory  laparotomy 
showed  what  appeared  to  be  a  right  kidney  of  normal  size,  but  a  greatly  enlarged 
left  one.  The  left  kidney  was,  therefore,  removed,  and  this  patient  died  of 
complete  anuria.  A  pathological  examination  showed  the  kidney  removed  to 
be  a  compensatorily  hypertrophied  one,  with  acute  miliary  abscesses  of  pyogenic 
origin  scattered  throughout  its  entire  cortex,  while  the  other  was  a  fibro-scle- 
rotic  tuberculous  mass  from  which  all  renal  tissue  had  disappeared.    The  normal 
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shape  and  size  felt  by  the  laparotomy  were  given  to  the  kidney  by  its  fatty 
capsule. 

Tuberculin. — Tnbercnlin  is  of  distinct  value  in  the  diagnosis  of  kidney 
tuberculosis.  Carefully  employed  it  is  without  danger  and  frequently  gives 
positive  evidence  of  the  disease  not  obtainable  without  it.  The  skin  and  oph- 
thalmic reactions  are  of  much  less  value  than  the  old  hypodermic  method  be- 
cause, even  when  positive,  they  do  not  point  definitely  enough  to  the  kidney. 
They  are  also  frequently  negative,  when  there  is  tuberculosis  of  the  kidney. 
By  the  hypodermic  method,  although  it  also  fails  to  react  in  some  cases  posi- 
tively tuberculous,  the  results  are  more  satisfactory.  We  are  in  the  liabit  of 
taking  the  temperature  every  two  hours  for  twenty-four  hours,  and  then  giving 
the  patient  one  milligram  of  diagnostic  tuberculin.  If  there  is  no  reaction  to 
this,  the  next  night  a  dose  of  three  milligrams  is  given.  The  temperature 
should  then  be  taken  every  two  hours  for  thirty-six  hours.  When  positive,  there 
is  a  distinct  rise  in  temperature,  usually  at  the  end  of  eighteen  hours,  and  the 
patient  is  likely  to  feel  badly  for  a  day  or  two,  with  general  malaise.  We  have 
observed  no  permanent  ill  results,  however,  from  such  doses.  Frequently,  in 
addition  to  causing  pyrexia,  it  will  set  up  pain  in  the  aifected  kidney  and  irri- 
tation of  the  bladder.  Often,  where  they  have  not  been  demonstrable  before, 
there  is  a  throwing  down  of  tubercle  bacilli  in  the  urine  during  a  positive 
tuberculin  reaction. 

Urinary  Examination. — Under  Pyuria  the  significance  of  pus  in  the  urine 
without  any  vesical  symptoms  has  been  discussed  at  length,  such  pus  almost 
always  coming  from  one  or  both  kidneys.  Exactly  the  same  thing  is  true  of 
blood.  It  must  be  remembered,  however,  that  the  presence  of  vesical  symptoms 
does  not  necessarily  mean  that  the  abnormal  element  comes  from  the  bladder, 
for,  as  said  before,  a  tuberculous  kidney  may  create  a  great  deal  of  vesical  pain 
and  irritation  without  there  being  any  bladder  tuberculosis.  The  first  and  most 
important  step  in  a  suspicious  ease  is  the  demonstration  of  tubercle  bacilli  in 
the  mixed  urine. 

The  Tubercle  Bacillus  in  the  Urixe. — The  demonstration  of  the  tuber- 
cle bacillus  in  the  urine  clinches  the  diagnosis  of  urinary  tuberculosis,  and, 
from  what  we  have  already  said  as  to  the  character  of  urinary  tuberculosis,  it 
is  positive  evidence  that  one  or  both  kidneys  are  involved.  Owing  to  the  fact 
that  the  smegma  bacillus  takes  the  same  stains  as  the  tubercle  bacillus,  it  is 
useless  to  examine  voided  urines.  It  is  always  imperative  to  obtain  catheterized 
specimens.  This  simple  point  in  technique  is  frequently  overlooked  and  very 
often  leads  to  serious  diagnostic  errors.  Hardly  a  season  passes  without  a  case 
or  two  being  brought  in  to  us  with  a  positive  diagnosis  of  tuberculosis  of  the 
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kidney  when  the  real  cause  is  something  else,  the  smegma  bacillus  having  con- 
fused the  examiner.  The  finding  of  tubercle  bacilli  in  the  urine  means  both 
kidney  and  bladder  involvement  in  some  cases ;  in  others,  kidney  alone.  A  com- 
plete diagnosis  is  only  reached  by  catheterization  of  the  ureters  and  examina- 
tion of  the  urine  of  each  kidney  separately. 

The  methods  of  demonstrating  the  tubercle  bacillus  in  the  urine  are  similar 
to  those  used  for  other  fluids.  They  are  either  demonstration  of  the  organism 
on  smears  or  the  production  of  the  tuberculous  process  in  guinea  pigs  by  inject- 
ing the  suspected  urine  into  their  subcutaneous  or  peritoneal  tissues. 

Smear  s. — As  staining  reagents,  nothing  is  superior  to  the  well-known 
saturated  aqueous  solution  of  carbol  fuchsin  and  Gabbot's  methylene  blue.  The 
smear,  which  has  been  dried  in  the  air,  is  fixed  by  passing  it  through  the  flame 
of  a  Bunsen  burner.  The  carbol-fuchsin  is  added  and  allowed  to  steam  for  two 
minutes,  the  fuchsin  is  then  washed  oft"  in  running  water,  and  Gabbot's  methy- 
lene blue  added  until  all  the  red  color  has  disappeared,  one  minute  as  a  rule 
sufficing  for  this.  When  present  the  tubercle  bacillus  will  be  shown  as  a  red 
staining  body,  slender  and  usually  in  clumps.  The  staining  is  a  little  irregular, 
giving  the  organisms  a  beaded  appearance.  The  pus  present,  as  well  as  con- 
taminating organisms,  will  be  stained  blue  in  these  preparations. 

Recently  marked  improvement  has  been  made  in  the  method  of  centrifugal- 
izing  the  specimens  from  which  the  smears  are  made.  Our  own  technique  for 
years  has  been  to  take  a  well  shaken-up  specimen,  thoroughly  centrifugalize  it, 
and  make  smears  from  the  deposits  in  the  bottom  of  the  centrifugal  tubes — the 
pus  present  serves  as  a  fixative  on  the  slide.  This  method  is  of  no  value  in 
cases  of  excretion  of  tubercle  bacilli  through  healthy  kidneys,  for  the  tubercle 
bacillus  is  of  less  specific  gravity  than  the  urine  and  will  not  sedimentize.  In 
such  examinations  better  results  should  be  obtained  by  employing  Loeffler's 
method,  which  consists  in  adding  chloroform  to  the  urine,  shaking  up  well,  and 
centrifugalizing.  The  chloroform  combines  with  the  tubercle  bacillus  and 
greatly  adds  to  its  weight.  The  smear  is  made  from  the  stratum  of  urine  which 
lies  just  above  the  chloroform.  In  very  purulent  urines,  especially  where  other 
organisms  are  present,  it  is  of  advantage  to  employ  the  full  Loetfler  method, 
which  is,  to  add  antiformin  to  the  urine,  thus  dissolving  the  pus  and 
formed  elements  with  the  exception  of  the  tubercle  bacillus,  after  which  the 
urine  is  mixed  with  the  chloroform,  as  already  described.  O.  H.  Forsell  has 
described  a  method  by  which  he  is  able  to  centrifugalize  very  large  amounts  of 
urine,  even  twenty-four-hour  quantities,  and  believes  that  he  discovers  organ- 
isms if  they  are  present.  Undoubtedly  some  cases  of  surgical  tuberculosis 
where  abscesses   are  inclosed  in  the  cortex  are  not  associated  with  tubercle 


DIAGNOSIS.  65 

bacilli  in  the  urine;  such,  however,  are  certainly  exceptional.  In  62  cases, 
where  carefully  looked  for,  we  found  tubercle  bacilli  34  times.  It  is  of  ad- 
vantage to  look  for  the  organisms  repeatedly  and  in  different  specimens;  it 
may  happen  that  they  are  absent  from  the  urine  one  day  and  appear  the  next. 

The  Guinea  Pig  Metho d. — This  procedure  is  very  delicate  for 
urines  which  contain  no  pus.  It  is  with  difficulty  applicable  to  urines  contain- 
ing secondary  infecting  bacteria,  because  the  animal  is  so  likely  to  die  from 
the  pyogenic  infection.  In  cases  of  pure  tuberculous  infection  it  is  very  delicate 
but  has  the  disadvantages  of  costliness  and  slowness  in  development. 

A  healthy  animal  should  be  obtained  and  always  preliminarily  tested  with 
tuberculin.  We  have  obtained  our  best  results  by  subcutaneous  injection,  al- 
though many  prefer  intraperitoneal.  The  abdomen  should  be  shaved  and 
cleaned  and  three  or  four  c.  c.  of  the  suspected  fluid  injected  with  an  ordinary 
hypodermic  syringe.  In  from  two  to  three  weeks  there  will  develop  definite 
tuberculous  tissue,  both  at  the  point  of  inoculation  and  in  the  contiguous  lymph 
glands.  Considerably  more  certainty  is  added  to  the  glandular  involvement  by 
traumatizing  the  inguinal  and  axillary  region  at  the  time  of  the  injection.  This 
can  be  done  by  pinching  and  bruising  them.  A  satisfactory  method  of  demon- 
strating the  disease  is  to  grind  up  the  tissue,  treat  with  antiformin  until  di- 
gested, then  to  centrifugalize  and  stain  the  sediment  for  tubercle  bacilli. 

Other  Pathological  Eleisients. — In  addition  to  the  specific  organism, 
pus  and  blood  are  almost  constantly  present  in  the  urine,  and  in  many  cases 
other  bacteria  and  frequently  casts,  as  well  as  epithelial  cells. 

Pus  in  U  r  i  n  e. — This  can  be  reckoned  on  as  always  present,  although 
the  amount  may  vary  enormously,  and  we  have  found  it  in  98  per  cent.  The 
cells  are  mostly  polymorphonuclear,  that  is,  90  to  95  per  cent,  are  so,  while  5  to 
10  per  cent,  are  mononuclear.  Many  efforts  have  been  made  to  diagnose  tuber- 
culosis by  the  character  of  these  cells,  and  one  of  the  most  recent  workers  in 
this  direction,  S.  Colombino,  observed  in  a  series  of  cases  with  tuberculosis 
that  the  leukocytes  were  extremely  irregular  in  shape  and  size,  and  the  nuclei 
were  not  so  clearly  stained  as  when  they  arose  from  some  other  pathological 
process  than  tuberculosis.  He  noted,  too,  that  the  nuclei  are  often  found  out- 
side the  cells.  J.  Moscou  (Presse  med.,  1907,  xii,  9)  has  more  or  less  con- 
firmed the  work  of  Colombino.  Since  the  publication  of  Colombino's  work 
{Ann.  d.  mal.  des  org.  genito-urin.,  1906,  xxi,  81)  in  January,  1906,  we  have 
attempted  substantiation,  but  have  not  been  successful.  In  our  experience  the 
cells  are  just  as  normal  and  as  well  preserved  in  tuberculous  genito-urinary 
cases  as  in  those  due  to  other  organisms.  The  irregular  cells  Avhich  he  describes 
do  sometimes  occur  with  chronic  tuberculous  conditions  of  the  bladder  and 
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kidneys,  but  are  also  met  with  in  other  chronic  affections.  Many  text-books 
state  that  a  large  number  of  mononuclear  cells  are  characteristic  of  tuberculosis, 
but  this  is  not  in  accordance  with  our  findings. 

RedBloodCell  s. — In  association 
with  pus  red  blood  cells  are  nearly  always 
present,  usually  in  microscopic  amount,  but 
not  infrequently  hemorrhage  is  extremely 
alnuidant  and  may  be  the  most  marked  symp- 
tom. Such  was  the  case  of  Miss  S.,  a  patient 
who  had  a  tuberculous  process  located  in  the 
apex  of  one  papilla  of  the  upper  part  of  the 
kidney  (Fig.  292). 

Under  Symptoms  we  have  pointed  out 
that  macroscopicaUy  blood  was  observed  in 
only  40  per  cent,  of  cases ;  but  it  was  found 
microscopically  in  practically  every  case 
where  pus  was  present. 

Secondary  Organism  s. — Involve- 
ment of  the  bladder  and  kidney  by  other  or- 
ganisms than  the  tubercle  bacillus  is  liable  to 
take  place  at  any  time  in  the  course  of  the 
disease,  though  not  so  frequently  as  some 
would  lead  us  to  believe.  In  our  series  only 
17  per  cent,  showed  secondary  infection,  the 
organism  in  every  case  being  the  colon  bacil- 
lus. There  is  no  reason,  of  course,  why  other 
pus  formers  should  not  be  associated,  and 
such  cases  have  been  described  repeatedly  in 
other  case  reports.  The  presence  of  the  sec- 
ondary organism  in  no  way  changes  the 
symptoms,  although  pyonephroses  are  more 
liable  to  develop,  a  fact  likely  to  complicate  diagiiosis  considerably,  for  the 
tubercle  bacilli  were  demonstrated  in  only  30  per  cent,  of  this  group  of  cases. 
The  amount  of  pus  with  a  pure  tuberculous  infection  may  be  quite  as  great  as 
that  with  a  mixed  infection.  The  presence  of  secondary  organisms  can  be 
demonstrated  on  the  slide  with  catheterized  urine,  and  their  exact  nature  is 
best  worked  out  by  getting  a  culture  of  the  bladder  urine. 

Casts   and   Albumi n. — The  great  frequency  of  these  in  the  urine  is 
easily  understood  in  face  of  the  pathological  processes  induced  by  tubercle 


Tubercular  papilla 
(solitary  focus) 

Fig.  292.  —  Tubercular  KmNEY. 
Disease  Hmited  to  solitary  focus 
in  lowermost  papilla.  Hematuria 
was  the  primary  and  character- 
istic symptom  of  this  case,  due 
to  injury  of  numerous  vaso-recti, 
after  destruction  of  papilla.  (S., 
Nov.  23,  1899;  natural  size.) 
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bacilli.  We  refer  to  the  focal  interstitial  nephritides.  Many  sections  of  tuber- 
culous kidney  show  hyalin  and  sometimes  granular  casts  lying  within  the 
tubules,  and  it  is  not  uncommon  to  observe  these  in  the  urine  during  life,  while 
a  kidney  which  is  not  tuberculous  may  be  the  source  of  some  casts  (see  Indi- 
cations for  Operation).  Five  of  our  cases  showed  no  tuberculous  process,  but 
casts  and  albumin  were  in  the  one  kidney  and  tuberculosis  in  the  other.  With 
tuberculous  kidney  there  is  frequently  an  excessive  amount  of  albumin  in  the 
urine,  but  this  subject  comes  under  the  chapter  on  Urinary  Analysis. 

Cultural,  Method  of  Diagnosis. — ^When  urine  contains  a  large  amount  of 
pus  and  neither  on  cover  slip  nor  on  agar  culture  any  bacteria  are  found,  the 
probability  is  greatly  in  favor  of  the  disease  being  tuberculosis.  A  small 
amount  of  pus,  however,  simply  indicates  a  gonorrheal  infection.  These  gono- 
cocci,  like  tubercle  bacilli,  are  difficult  to  demonstrate  and  do  not  grow  at  all  in 
the  ordinary  cultures.  Very  occasionally,  also,  pyurias  are  due,  as  in  one  of 
our  cases,  to  an  anaerobic  organism  which  does  not  grow  on  ordinary  media ; 
the  distinction  from  tuberculosis,  however,  is  clear,  as  the  cover  slip  shows 
this  organism  in  the  urine  in  large  numbers.  Out  of  forty-eight  consecutive 
cases  in  which  we  took  cultures,  thirty-seven  showed  no  growth  on  agar.  An 
abundant  acid  pyuria  without  any  organisms  discoverable  is,  therefore,  one  of 
the  most  suggestive  signs  of  tuberculosis  we  have. 

Cystoscopy. — The  methods  of  examination  hitherto  described  are  such  as 
serve  to  establish  a  tuberculosis  of  the  urinary  tract,  but  do  not  show  us  just 
what  is  its  location,  nor  distinguish  between  bladder  and  kidney  tuberculosis, 
nor  show  if  either  kidney  is  healthy.  It  is  possible,  however,  in  many  cases, 
by  a  consideration  of  the  history,  by  the  feeling  of  the  ureters,  and  by  tuber- 
culin results  to  locate  the  disease  in  one  side  or  the  other,  a  decision  finally  and 
exactly  arrived  at  by  cystoscopic  examination,  catheterization  of  the  ureters, 
and  examination  of  the  separated  urines.  The  cystoscope  at  once  reveals  the 
bladder  as  involved  or  not  so;  and  also  shows  the  site  of  involvement.  The 
appearance  of  marked  tuberculosis  around  one  ureteral  orifice  while  the  rest  of 
the  bladder  is  normal  suggests  very  strongly  a  diseased  kidney  above  it,  and 
such  a  finding  is  quite  common.  In  50  per  cent,  of  our  series  there  was  marked 
tuberculosis  about  the  ureteral  orifices ;  in  15  per  cent,  the  disease  was  about 
both  orifices,  but  in  half  of  these,  as  subsequently  shown,  the  disease  was  limited 
to  one  side.  In  eleven,  where  there  was  only  slight  tuberculosis  around  a  single 
orifice,  this  orifice  was  invariably  that  of  the  diseased  side.  Exceptions  to  this, 
however,  are  met  with,  and  a  ease  from  the  late  Wm.  Pryor  aptly  illustrates 
this  point.  He  found  on  cystoscopic  examination  of  one  case  a  left  ureter  sur- 
rounded by  tubercles,  with  an  apparently  normal  right  ureteral  orifice.     On 
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catheterizing  the  right  side,  however,  he  found  no  urine  being  secreted,  and 
a  totally  destroyed  right  kidney,  with  what  was  apparently  an  incipient  tuber- 
culosis of  the  left  side.  JSTote  well  that  in  certain  chronic  cases  of  cystitis, 
little  yellowish  nodules  may  be  seen  on  the  trigonum  somewhat  resembling 
miliary  tubercles,  though  generally  readily  distinguishable  from  them.  Blad- 
der tuberculosis,  as  shown  later,  may  be  miliary  or  ulcerous,  the  latter  being 
a  later  stage. 

In  addition  to  definite  tubercles,  retraction  of  the  ureter  is  frequently  met 
with,  this  so-called  golf-hole  or  funnel-shaped  ureter  being  frequently  an  accom- 
paniment of  the  thickened  ureter,  and  due  to  a  shortening  of  the  ureter  de- 
pendent upon  the  tuberculous  process.  Hurry  Fenwick  reasons  that  within  the 
first  two  years  of  the  disease  a  golf-hole  ureter  means  that  the  upper  and  lower 
calices  of  the  kidney  are  the  parts  involved,  the  middle  portion  of  the  kidney 
remaining  normal.  He  explains  that  it  means  a  strictured  ureter  and  there- 
fore a  dilatation  of  the  pelvis ;  such  dilatation,  on  account  of  the  anatomical 
relations,  meaning  that  the  greatest  injury  is  brought  to  bear  on  the  upper  and 
lower  poles.  The  golf-hole  or  retracted  ureter,  like  the  tubercles  around  the 
orifice,  forms  a  very  valuable  index  but  not  a  positive  one,  as  well  illustrated 
in  one  of  two  cases  of  primary  bladder  tuberculosis  which  we  have  had,  where 
one  orifice  was  indrawn  and  the  other  slightly  puffy.  Believing  that  the  in- 
drawn orifice  signified  tuberculosis  of  that  side,  we  explored  the  kidney,  but 
found  a  healthy  organ.  A  nephrotomy  on  the  second  kidney  showed  it  likewise 
to  be  normal.  In  neither  case  was  there  any  apparent  kidney  involvement. 
After  three  years  this  patient  still  has  two  actively  functioning  kidneys  with- 
out any  evidence  of  tuberculosis. 

Catheterization  of  ITreter. — To  determine  finally  the  involvement  of  one  or 
both  kidneys,  the  ureters  should  be  catheterized.  For  the  purpose  of  estimat- 
ing the  functional  activity  of  each  side  it  is  enough  to  catheterize  one  ureter 
and  collect  the  urine  secreted  by  the  other  from  the  bladder.  The  transvesical 
method  of  collecting  urine  (described  under  Examination)  we  employ  con- 
stantly. In  addition  to  obtaining  urine  from  each  side  the  catheters  are  able 
to  give  information  on  points  other  than  tuberculosis.  Strictures  of  the  ureter, 
which  are  often  present,  can  be  detected,  the  stricture  most  frequently  found 
at  the  vesical  end  of  the  ureter  being  occasionally  situated  higher  up,  its  fre- 
quency being  manifested  by  the  fact  that  out  of  thirty-nine  cases  where  we 
have  looked  for  it,  it  was  present  in  twenty-one.  The  extent  of  such  a  stricture 
may  be  carefully  calibrated  by  means  of  a  series  of  graded  catheters,  and  its  bite 
may  be  tested  by  means  of  a  spring  with  a  pulley.  The  occurrence  of  a  stricture 
at  the  lower  end  of  the  ureter  is  occasionally  a  very  early  manifestation  of 


DIAGNOSIS.  69 

tuberculosis.  Two  of  our  cases  had  urines  apparently  normal  but  catheter- 
izing  showed  a  slight  hydronephrosis  land  a  strictured  ureter  of  one  side.  They 
came  to  our  clinic  some  years  before  the  use  of  tuberculin  and  functional  tests 
and,  nothing  whatever  being  found  except  stricture  of  the  ureter,  they  were 
sent  out  with  this  diagnosis.  Both  developed  later  marked  kidney  tuberculosis. 
In  two  or  three  cases  by  means  of  the  catheter  we  have  removed  from  ureters 
whose  luniina  were  plugged  with  caseous  matter  small  amoilnts  of  this  sub- 
stance, and  have  shown  the  disease  to  be  definitely  tuberculous  by  making 
smears  on  slides.  Secondary  infection  apparently  has  no  influence  in  the  pro- 
ducing of  such  strictures ;  it  was  present  in  four  out  of  eleven  cases  of  this  kind 
where  other  organisms  beside  tubercle  bacilli  were  found  in  the  urine. 

Let  there  be  a  very  definite  procedure  in  catheterizing  the  ureters,  owing 
to  the  possibility  of  carrying  infection  into  a  healthy  kidney.  If  the  bladder 
is  not  at  all  involved,  cathcterize  that  ureter  which  has  excited  suspicion,  then 
wash  out  the  bladder  carefully  and  gather  what  has  accumulated  in  it.  The 
urine  is  thus  collected  from  the  two  sides.  When  the  bladder  is  involved  and 
the  disease  is  around  one  ureteral  orifice,  catheterize  that  ureter,  wash  out  the 
bladder,  and  collect  the  urine  from  both  sides,  one  through  the  ureteral  catheter, 
the  other  transvesically.  In  very  exceptional  cases  it  may  be  necessary  to 
catheterize  both  sides.  A  bladder  thoroughly  washed  will  show  urine  from  a 
healthy  kidney  to  be  almost  normal,  even  though  it  comes  over  a  diseased  blad- 
der. The  urine  should  be  collected  continuously  from  the  two  kidneys  for  a 
period  of  not  less  than  an  hour,  and  should  be  submitted  to  the  bacteriological 
and  chemical  tests  already  noted. 

Very  confusing  results  are  occasionally  met  with  where  two  ureters  come 
down  from  one  kidney.  In  such  a  condition  one-half  may  be  discharging  pus 
and  tubercle  bacilli,  while  the  other  pours  out  practically  clear  urine.  It  is 
possible,  therefore,  to  catheterize  the  ureters  on  both  sides,  getting  clear  urine 
from  each  side,  and  still  have  tuberculosis  of  the  kidney.  An  interesting  case 
of  this  kind  has  been  described  by  Heymann  (Ztschr.  f.  Urol.,  1912,  vi,  473), 
in  which  a  separator  seemed  to  show  tuberculosis  of  the  left  kidney  and  a  nor- 
mal right  kidney,  while  catheterization  of  the  ureters  seemed  to  show  that  both 
kidneys  were  normal.  ISTephrectomy,  left,  disclosed  the  fact  that  the  condition 
was  a  double  kidney,  one-half  of  which  was  tuberculous. 

Examination  of  the  Other  Kidney.— The  exact  state  of  the  kidney  which 
is  not  tuberculous  must  always  be  ascertained:  It  may  be  normal,  it  may 
show  nephritis,  or  there  may  be  a  pyelitis  present  within  its  pelvis.  Having 
obtained  the  urine,  one  can  compare  the  secretory  power  of  the  two  sides.  As 
stated,  we  have  found  albumin  and  casts  present  several  times  in  the  opposite 
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kidney,  and  in  several  cases  a  definite  colon  pyelitis  of  the  opposite  side.  In 
cases  where  a  tuberculous  kidney  is  doing  a  great  deal  of  work,  it  becomes  a 
question  whether  the  other  kidney  can  keep  up  the  body  economy  on  removal 
of  the  tuberculous  one. 

Functional  Tests.' — For  the  technique  and  value  of  the  functional  tests  the 
reader  is  referred  to  Chapter  XI.  In  every  case  of  tuberculous  kidney  it  is 
most  important  to  do  everything  possible  to  gain  an  idea  as  to  both 
the  total  and  the  comparative  function  of  each  kidney.  It  should  be  borne 
in  mind  that  the  interstitial  changes  so  common  in  tuberculous  as  well 
as  in  non-tuberculous  kidneys  in  this  class  of  cases  will  interfere  considerably 
with  the  excretion  of  the  dyes.  One  finds  in  comparing  the  tuberculous  with 
its  fellow  kidney  all  the  variations  from  total  inactivity  to  as  great  or  greater 
activity  than  the  healthy  side.  In  cases  showing  general  renal  insufficiency  it 
is  a  much  graver  procedure  to  remove  an  actively  secreting  tuberculous  kidney 
than  one  which  is  not  secreting  at  all.  It  should  be  borne  in  mind,  too,  that 
the  deaths  from  renal  insufficiency,  due  to  nephritis,  may  not  occur  immediately 
after  the  operation,  but  within  a  year  or  so.  A  factor  to  be  considered,  too,  is 
that  the  second  kidney,  which  is  subject  to  a  toxic  nephritis,  often  improves 
after  the  removal  of  the  tuberculous  side.  Eight  cases  where  casts  and  albu- 
min were  present  before  the  operation,  all  except  one  remained  well  afterwards, 
and  there  w^as  complete  clearing  of  the  urine.  The  presence  of  simple  pyelitis 
in  the  second  kidney  is  no  contraindication  to  nephrectomy,  as  we  have  demon- 
strated in  several  cases.  After  removing  the  tuberculous  kidney  the  infection 
can  be  cleaned  on  the  opposite  side. 

The  X-ray. — In  a  perfect  X-ray  plate,  showing  the  kidney  outline,  which 
can  always  be  secured  by  care  in  the  preparation  of  the  patient  and  the  pho- 
tographing, the  outlines  and  increased  size  of  the  kidney  can  be  shown.  Fre- 
quently, too,  in  these  tuberculous  kidneys  shadows  due  to  spots  of  calcification 
may  be  seen.     Areas  of  caseation  sometimes  show. 

Lichtenberg  and  Dictlen  (Mitt.  a.  d.  Grenz.  d.  Med.  u.  CMr.,  1911,  xxiii, 
739)  have  recently  rej)orted  the  skiagraphic  findings  in  eleven  cases  of  tubercu- 
losis of  the  kidney  studied  by  injecting  collargol  solution.  The  destruction  of 
the  papilla?  and  the  irregular  and  ragged  extensions  into  the  kidney  of  the  pel- 
vic cavity  they  consider  characteristic. 

The  use  of  collargol  will  demonstrate  any  cortical  abscesses  communicating 
with  the  pelvis  and  neatly  outline  dilatations  of  the  ureter ;  it  will  also,  if  stric- 
tures are  present,  show  their  location.  We  have  noted  in  tuberculosis  that  not 
much  is  added  to  the  understanding  of  the  case  by  the  collargol  pictures.  It  is, 
in  our  opinion,  especially  bad  practice  to  inject  both  kidneys  with  collargol,  as 


PROGNOSIS.  71 

it  undoubtedly  lowers  the  resistance  of  the  organs  and  would  tend  to  spread  a 
beginning  tuberculosis  in  a  kidney  which  could  not  be  removed,  as  is  the  case 
in  bilateral  involvement.     lodid  of  silver,  two  per  cent.,  gives  good  results. 


PROGNOSIS. 

An  essentially  chronic  disease,  lasting  for  years,  tuberculosis  of  the  kidney 
in  the  majority  of  cases  involves  the  bladder  also,  in  its  course,  and,  in  fifty 
per  cent.,  the  second  kidney.  Efforts  to  estimate  the  actual  duration  of  dis- 
ease are  difficult ;  Senator  considers  five  years  the  time ;  Albarran,  on  the  other 
hand,  has  given  three.  We  personally  would  give  at  least  five,  but  it  is 
extremely  difficult  to  say  just  what  its  duration  Avill  be  in  the  individual  case, 
for  there  are  very  great  variations.  Two  years  from  the  onset  of  symptoms 
there  will  usually  be  tuberculosis  in  the  bladder,  but  certain  cases  will  not  show 
this.  In  one  of  our  patients.  Miss  A.  E.,  age  42,  there  had  been  symptoms 
for  thirteen  years,  and  the  kidney  removed  showed  cavities  at  both  poles,  with 
a  healthy  middle  portion  and  no  vesical  involvement.  On  the  other  hand,  in 
certain  cases,  the  entire  kidney  was  destroyed  when  the  symptoms  had  been 
present  for  only  a  year.  What  determines  the  destructive  power  of  the 
bacillus  ?  It  must  be  the  individual  resistance  of  a  patient.  The  presence  of 
secondary  infection  is  not  in  our  experience  so  important  as  indicated  by  some 
authors.  In  one  case.  Miss  J.  T.,  there  had  been  a  definite  tuberculous  and 
colon  bacillus  infection  for  eight  years,  and  yet  examinations  showed  active 
tissue  still  present.  On  the  contrary,  in  other  cases,  such  as  Mrs.  C.  J.  D., 
age  62,  there  was  ordy  moderate  involvement  of  the  kidney,  though  the  bladder 
was  very  extensively  diseased.  This  patient  had  only  been  having  symptoms 
for  six  months.  While  the  disease  is  chronic,  the  patient  may  have  little  dis- 
comfort and  apparently  enjoy  robust  health  before  involvement  of  the  bladder, 
provided  the  ureter  is  open.  The  situation  is  very  different  when  there  is  a 
definite  involvement  of  the  bladder.  Such  patients  suffer  from  frcqnont  mic- 
turition accompanied  by  burning;  they  have  also  a  great  deal  of  pain,  and  are 
among  the  most  wretched  people  imaginable.  Men,  however,  suffer  more  than 
women,  owing  to  the  involvement  of  the  prostate  gland  as  well  as  the  bladder. 

Very  valuable  studies  as  to  the  duration  of  life  with  untreated  tuberculosis 
of  the  kidney  have  been  made  by  Rafin,  Hettinger,  Wildbolz,  Ekehorn,  and 
Blum. 

A  full  review  of  this  work  is  found  in  the  excellent  paper  of  Rafin  (Jour, 
d'urol.,  1912,  ii,   517),  who  finds  that  the  average  duration  of  life  in  the 
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patients  who  have  died  within  ten  years  is  four  years  and  six  months.  No  less 
than  16  per  cent,  of  the  patients  who  have  survived  five  years  die  between  the 
5th  and  10th  years  of  the  disease.     About  2  per  cent,  survive  ten  years. 

Rochet,  quoted  by  Rafin,  has  noted  some  cases  remarkable  for  their 
chronicity.  Among  seven  cases  of  bilateral  tuberculosis  one  lived  for  ten  years. 
Many  observers  regard  the  prognosis,  so  far  as  duration  of  life  is  concerned, 
as  much  better  in  women  than  in  men. 

Spontaneous  Healing.  ■ — What  is  the  expectation  of  renal  tuberculosis  healing 
spontaneously  or  by  medicinal  treatment?  We  are  all  familiar  with  the  heal- 
ing of  gland,  bone,  and  lung  tuberculosis  under  favorable  conditions,  but  a 
study  of  our  specimens  does  not  disclose  any  definite  healing  process  in  kidney 
tuberculosis,  as  pointed  out  under  Pathology.  The  only  healing  definitely 
known  is  where  a  kidney  is  entirely  destroyed  and  its  ureter  occluded.  Such 
cases,  however,  are  rare,  and  there  is  always  the  possibility  of  a  re-lighting 
of  the  infection.  Albarran,  examining  one  hundred  and  three  specimens  in  the 
Necker  Museum,  found  sixteen  of  complete  ureteral  closure.  Le  Fur  (Ann. 
d.  mal.  d.  org.  genito-ur'm.,  1903,  xxi,  1734)  has  reported  four  which  remained 
well  for  seven,  four,  three,  and  two  years  after  this  nature  healing.  A  large 
number  of  our  patients  had  been  treated  medicinally  before  coming  to  us,  and 
in  some  of  the  earlier  cases  the  efl:"ects  of  fresh  air,  feeding,  and  other  usual 
means  to  relieve  pulmonary  tuberculosis  were  faithfully  tried.  Miss  C.  C, 
age  25,  is  an  example  of  this.  The  patient  apparently  had  a  large  amount  of 
secreting  kidney  tissue,  as  shown  by  catheterization  of  the  ureter  of  the  kidney 
involved.  She  was  so  situated  that  every  form  of  nursing  could  be  secured 
without  taxing  her  resources,  and  she  was  treated  for  a  year,  but  grew  steadily 
worse,  in  spite  of  the  fact  that  her  gereral  physique  improved.  In  another 
case.  Miss  W.  W.,  age  23,  the  same  treatment  was  tried  with  the  result  that 
the  bladder  became  involved  in  six  months. 

From  what  has  been  said  about  the  excretion  of  tubercle  bacilli  in  cases  of 
pulmonary  tuberculosis,  it  can  be  readily  understood  that  the  mere  appearance 
of  tubercle  bacilli  in  the  urine,  without  symptoms,  pus,  or  blood,  may  occur 
without  kidney  involvement.  Seven  cases  are  reported  by  M.  Pechere  {Bull. 
Soc.  roy.  d.  s.  med.  et  nat.  de  Brux.,  1905,  Ixiii,  40),  in  which  a  cure  appar- 
ently followed  medicinal  treatment,  but  no  careful  urinary  notes  are  on  record 
regarding  them.  They  probably  belonged  to  the  class  named.  Max  Schliller 
{Mitt,  aus  den  Grenzgeh.  d.  Med.  und  Chir.,  1906,  xv,  208)  gives  a 
case  of  a  man  forty  years  old,  with  tuberculosis  of  the  lungs,  bladder,  kidney, 
and  testicles,  who  was  treated  for  a  year  with  guaiacol  administered  in  doses 
of  from  twelve  to  twenty  drops  in  water  three  times  a  day;  thirteen  years 


TREATMENT.  73 

afterward  he  was  reported  to  be  well.  A  somewhat  similar  case  is  reported 
in  the  Wiirttemburg  Correspondenzhlatt^  July  9,  1904,  where  tuberculin  was 
given. 

We  have  never  personally  observed — and  this  is  the  experience  of  prac- 
tically all  surgeons  dealing  extensively  with  tuberculosis  of  the  kidney — any 
healing  in  tuberculosis  of  the  kidney,  with  the  exception  of  cases  where  the 
ureter  is  closed,  nor  does  the  study  of  the  pathological  specimens  encourage 
such  belief.  It  must  be  remembered,  however,  that  the  disease  is  sometimes 
very  chronic,  and  that  even  with  a  single  kidney,  and  that  tuberculous,  a 
patient  can  remain  in  an  excellent  state  of  health  for  a  long  time.  It  is  inter- 
esting to  see  how"  a  run-down  patient  with  a  pyonephrosis  of  one  side  and  a 
tuberculous  kidney  on  the  other  will  pick  up  in  general  condition  after  re- 
moval of  the  pyonephrotic  kidney.  One  such  case  is  now  under  our  observa- 
tion w^here  tubercle  bacilli  are  occasionally  present  in  the  urine  of  one  side, 
yet  the  patient  seems  to  be  in  very  good  condition ;  the  vast  majority  of  cases 
of  tuberculous  kidney,  however,  mean  infection  of  the  bladder,  a  painful,  se- 
rious disease,  lasting  several  years  and  resulting  in  death. 

Results  of  Medical  Treatment. — -The  results  of  medical  treatment  stand  in 
marked  contrast  to  those  of  operative  surgery.  The  medical  procedures  are 
those  used  for  pulmonary  tuberculosis,  with  which  the  profession  is  so  fa- 
miliar, and  consist  of  feeding,  fresh  air,  and  the  employment  of  therapeutic 
doses  of  tuberculin. 

As  already  stated,  we  have  had  one  case  in  which  there  is  evidence  of  healed 
renal  tuberculosis.  Healing  here  is  not  definitely  established,  because  it  is 
conceivable  that  the  reduced  function  present  in  the  left  kidney  is  due  to  some 
other  cause  than  tuberculosis;  it  is,  nevertheless,  highly  suggestive. 
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The  only  satisfactory  treatment  of  renal  tuberculosis  is  operative,  and 
should  be  carried  out  just  so  soon  as  a  positive  and  complete  diagnosis  is  made. 
The  operation  par  excellence  is  nephrectomy,  though  occasionally  a  preliminary 
nephrotomy  should  precede  it.  There  is  a  limited  and  still  experimental  field 
for  partial  nephrectomy  in  certain  cases.  Compared  to  the  medical  and  expec- 
tant treatment,  surgery  has  nowhere  gained  a  more  striking  victory  than  in  the 
treatment  of  renal  tuberculosis.  The  reasons  for  early  operation  are  as  con- 
vincing as  those  for  operating  at  all,  for  patients  treated  while  the  disease  is 
limited  to  one  kidney,  in  our  experience,  almost  invariably  get  well.     The  re- 
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suits  with  extensive  involvement  of  the  bladder  are  not  so  bright;  for,  while 
many  cases  are  rescued,  some  are  not  bettered.  The  primary  mortality  is  prin- 
cipally in  this  group.  Wlien  speaking  of  early  and  late  cases  we  do  not  mean 
in  time  of  symptoms,  but  in  measure  of  the  extension  of  the  process.  After 
five  years  one  case  may  be  early,  and  in  six  months  another  may  be  late. 

Historical  Considerations. — In  the  early  days  of  surgery  for  tuberculous 
kidneys,  nephrotomy,  which  usually  meant  incision  and  drainage  of  a  tubercu- 
lous pus  kidney,  was  considered  as  a  serious  rival  for  nephrectomy.  This  was 
largely  due  to  the  incomplete  methods  available  for  diagnosis  and  to  the  in- 
ferior technique  of  nephrectomy.  Vigiieron  (These  de  Paris,  1892)  found  the 
primary  mortality  in  139  nephrectomies  for  tuberculosis  of  the  kidney  38.4 
per  cent.  On  the  other  hand  the  primary  mortality  from  nephrotomies  was 
only  12.7  per  cent.  It  soon  became  evident,  however,  that  many  of  the 
nephrotomy  cases  died  in  the  months  immediately  following  operation, 
and  that  few  permanent  cures  resulted.  Pousson  (Centrlhl.  f.  Chir.,  1901, 
xxviii,  82)  estimated  that  out  of  63  nephrotomies,  39  died  within  a  year. 
In  Pousson's  collection  of  161  nephrectomies,  the  primary  mortality  was  11.6 
per  cent.,  and  the  commonest  cause  of  death  was  uremia.  With  the  develop- 
ment of  modern  operative  and  examination  methods  the  death  rate,  both  pri- 
mary and  secondary,  in  nephrectomy  for  tuberculosis  of  the  kidney  has  stead- 
ily fallen.  Legueu  (^'Traite  chirurgical  d'urologie"),  in  680  cases  from  Euro- 
pean surgeons,  finds  a  primary  mortality  of  about  7  per  cent.  In  the  case  of 
Albarran — 118  cases — the  rate  was  less  than  4  per  cent.  W.  F.  Braasch,  re- 
porting a  series  of  203  nephrectomies  for  tuberculosis  from  the  Mayo  Clinic  at 
Pochester,  Minn.,  records  a  primary  death  rate  of  only  2.9  per  cent.  Our  own 
death  rate  (mostly  Kelly's  operations)  has  been  4  per  cent,  in  100  cases. 

Although  the  primary  death  rate  has  been  small,  there  are  very  few  statis- 
tical records  in  regard  to  the  ultimate  outcome.  This  depends  so  much  upon 
the  character  of  the  case  and  the  complication  in  other  organs  that  statistics  are 
rather  dubious. 

Braasch  could  only  obtain  reports  from  70  per  cent,  of  his  cases  which  had 
been  operated  on  more  than  a  year  previously,  and  of  this  number  no  less  than 
18  per  cent,  were  dead.  In  our  own  series  the  secondary  death  rate  in  a  period 
of  over  a  year,  and  running  back  to  cases  operated  on  nearly  twenty  years  ago, 
has  been  10.9  per  cent.  We  have  kept  records  of  all.  Kronlein  (Folia  Uro- 
logica,  1908,  iii,  245)  followed  71  cases  from  1890  to  1908;  of  these  71,  18 
died ;  14  in  the  first  year  and  4  others  in  from  four  to  six  years  after  operation. 
Albarran,  who  followed  39  cases,  found  that  5  died  from  the  infection  within 
3  years  after  the  operation,  the  other  34  apparently  remained  well.     Our  own 
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rate  of  cure  has  been  81.9  per  cent.,  the  death  rate  18.1  per  cent,,  and  we 
would  repeat  that  where  the  disease  is  limited  to  the  kidney  the  primary  and 
secondary  death  rate  is  almost  nil. 

On  the  other  hand,  taking  cases  with  advanced  vesical  tuberculosis  as  well 
as  tuberculosis  elsewhere  in  the  body,  the  death  rate,  both  primary  and  sec- 
ondary, will  be  much  greater.  In  this  class  nephrectomy  is  but  the  beginning 
of  treatment.  It  must  be  follow^ed  by  treatments  of  the  bladder  and  perhaps 
operations  upon  it,  extending  over  a  period  of  several  years.  This  will  be 
treated  under  Tuberculosis  of  tlie  Bladder. 

The  presence  of  tuberculosis  in  other  parts  of  the  body  is  not  a  contra- 
indication to  nephrectomy.  We  find  the  association  between  tuberculosis 
of  the  kidney  and  tuberculosis  of  the  genital  organs  in  woman  is  almost 
as  common  as  in  man,  and  patients  with  active  pulmonary  tuberculosis,  but 
with  the  most  aggTavated  symptoms  from  the  kidney,  are  often  benefited  by 
nephrectomy. 

So  far  as  our  own  cases  are  concerned  the  relative  results  in  the  different 
groups  have  been  as  follows: 

First,  in  30  per  cent,  the  tuberculosis  was  clinically  limited  to  the  kidneys. 
There  have  been  no  primary  or  secondary  deaths. 

Second,  in  561/2  P^^"  cent,  there  was  extensive  involvement  of  the  bladder 
as  well  as  of  the  kidney.  The  primary  death  rate  has  been  11.5  per  cent. 
Within  one  year  after  operation  the  death  rate  in  this  group  has  been  2G  per 
cent. ;  the  percentage  of  absolute  cures  about  60  per  cent. 

Third,  8  per  cent,  had  pulmonary  tuberculosis  in  addition  to  the  renal. 
The  total  death  rate,  primary  and  secondary,  has  been  20  per  cent.,  and  80 
per  cent,  are  apparently  cured. 

Fourth,  8  per  cent,  have  been  associated  with  tuberculosis  of  the  tubes  and 
ovaries.  In  this  group  there  has  been  no  primary  death  from  operation,  but 
20  per  cent,  secondary  deaths.  In  these  cases  the  affected  genital  organs  were 
removed  as  well  as  the  kidneys. 

Causes  of  Death  After  Nephrectomy  for  Tuberculosis — O.  G.  Eamsay  (Ann. 
Surg.,  1900,  xxxii,  461)  has  collected  the  causes  of  death  in  37  cases  occur- 
ring after  191  nephrectomies.  Fourteen  were  due  to  disease  of  the  opposite 
kidney  and  in  only  three  of  these  was  the  cause  an  active  tuberculosis.  Among 
other  causes  were  collapse,  peritonitis,  septicemia,  hemorrhage,  exhaustion, 
necrosis  of  the  bowel,  etc.  An  unusual  case  is  that  of  Jenckol  (Dlsche. 
Ztschr.  f.  Cliir.,  1905,  Ixxviii,  593)  where,  after  a  nephrectomy,  the  patient 
died  on  the  fifth  day  with  complete  anuria.  The  autopsy  showed  a  perfectly 
normal-appearing  kidney. 
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■  Braasch  states  that  the  cases  ending  fatally  in  his  series  showed  at  autopsy 
general  miliary  tuberculosis,  and  we  ourselves  had  one  such  case.  Deaths  from 
tuberculous  meningitis  are  also  on  record,  but  the  large  majority  of  primary 
deaths  are  due  to  insufficiency  of  the  kidney  left  in  situ. 

Technique  of  Nephrectomy.- — The  lumbar  or  extraperitoneal  method  is  ap- 
plicable to,  and  should  be  emj)loyed  in,  all  cases.  The  posture  of  patient  is,  as 
shown  in  Figure  173,  upon  an  Edebohls  air  bag,  so  that  the  space  between  the 
lowest  rib  and  the  crest  of  the  ilium  is  extended  to  its  maximum.  Make  the 
incision  (Fig.  183)  from  four  to  five  centimeters  in  front  of  Pctit's  triangle, 
and  extend  it  from  the  angle  of  the  twelfth  rib  above,  Avell  around  to  the  crest 
of  the  ilium  below.  It  is  better  always  to  cut  the  muscles  and  not  to  attempt 
muscle  sej)aration,  as  done  in  cases  of  movable  kidney.  Specially  take  care  to 
avoid  injury  of  the  first  lumbar  and  the  last  dorsal  nerves.  If  the  perirenal  fat 
is  not  involved,  an  incision  of  this  kind  will  suffice  to  get  the  kidney  out,  but  if 
the  kidney  is  very  large  and  very  adherent,  a  lateral  extension  can  be  made 
across  the  abdominal  muscle  beginning  about  its  middle  (Fig.  190),  which  gives 
the  so-called  frying-pan  incision.  This  affords  a  wide  exposure,  and  makes  pos- 
sible an  easy  dissection  of  the  kidney  from  its  surroundings.  It  is  rarely 
necessary  to  break  or  to  excise  the  twelfth  rib,  though  it  maj  have  to  be  done 
occasionally,  when  the  upper  pole  of  the  kidney  is  densely  adherent.  It  should 
be  avoided  whenever  possible,  as  infection  of  the  rib  with  a  tuberculous  process 
may  result.  Note  Avell,  in  selecting  the  place  of  incision,  that  the  larger 
the  mass  the  farther  anterior  should  the  incision  be  made.  In  very  large  kid- 
neys (Operations  on  Tumors  of  Kidney)  'an  actual  anterior  incision  is  best, 
but,  whichever  is  made,  take  every  care  to  avoid  injuring  the  peritoneum. 
Equally  important  is  it,  in  removing  tuberculous  kidneys,  to  keep  in  mind  that 
thorough  mobilization  should  be  secured  before  attempting  to  tie  off  the  pedicle, 
otherwise  serious  accidents  may  result.  After  making  the  incision  down  to 
Gerota's  capsule,  perforate  this  and  so  expose  the  perirenal  fat.  When  this  is 
evidently  not  involved,  the  kidney  can  be  partly  pulled  down  by  means  of  it,  a 
number  of  clamps  being  applied  in  the  method  which  we  have  described  under 
suspension  of  the  kidney. 

Going  through  the  perirenal  fat,  free  the  kidney  everywhere  gradually  by 
working  the  hand  through  the  adhesions.  When  entirely  free,  the  kidney  is 
delivered. 

The  next  step  is  the  tying  off  of  the  vascular  pedicle.  This  can  generally 
be  attacked  in  one  of  two  ways,  the  choice  to  be  determined  by  the  operator 
while  he  is  working.  Sometimes  it  is  more  convenient  to  begin  tying  off  above 
(Figs.  293  and  294),  going  through  the  pedicle  step  by  step.     One  strong  cat- 


TREATMENT. 


77 


gnt  ligature  is  applied  and  tied;  that  part  of  the  pedicle  is  cut  through;  the 
next  ligature  is  applied  underneath  that,  and  so  on  until  all  blood-vessels  are 


Fig.  293. — Nephrectomy  from  Above  Downward  for  Tuberculosis  of  the  Kidney. 
Note  vascular  pedicle,  and  position  of  first  ligature.  The  arrows  1,  2  and  3  show  the 
plane  in  which  pedicle  is  cut  across.  The  ligature  is  tied,  then  the  pedicle  is  cut 
through  for  a  little  distance,  then  the  next  ligature  is  tied,  etc.  The  line  of  severance 
should  be  as  close  to  the  kidney  as  possible,  so  as  to  afford  a  good  stump.  This 
procedure  is  adapted  to  those  cases  where  the  disease  is  at  the  lower  pole  and  where 
the  upper  pole  can  be  readily  freed  and  delivered  through  the  incision. 
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ligated.  An  aneurysm  needle  is  a  suitable  instrument  with  which  to  pass  the 
sutures  in  tying  off  the  pedicle,  as  it  obviates  any  risk  of  tearing  or  cutting  the 
veins.  Leave  as  much  room  as  possible  beyond  the  ligature,  and  to  ensure  this, 
cut  the  pedicle  as  near  the  kidney  hilum  as  possible.  We  have  found  it  very 
convenient,  after  tyiug,  to  apply  several  clamps  outside  of  the  one  holding  the 
pedicle,  thus  insuring  against  retraction  after  cutting. 


Fig.  294. — Second  Step  in  Nephrectomy  from  Above  Downward  for  Tlberculosis 
OF  THE  Kidney.  The  uppermost  vessel  has  been  doubly  tied  and  cut  between,  as  shown. 
The  next  hgature  is  being  set  with  aneurysm  needle.  Instead  of  Ugation  on  the  renal 
side,  it  is  frequently  more  convenient  to  employ  clamps. 


Fig.  295. — Nephrectomy  from  Below  Upward  for  Tuberculosis  of  the  Kidney. 
The  first  step  is,  as  shown  by  arrow  1,  the  severance  of  the  ureter  near  its  pelvic  junc- 
tion and  the  steriUzation  of  the  cut  ends.  The  stripping  up  of  the  ureter  makes  ac- 
cessible the  vascular  renal  pedicle,  which  is  tied  off  in  progressive  steps,  from  below 
up.  This  is  the  reverse  of  the  method  from  above  downward,  and  the  same  precau- 
tions should  be  observed.  This  procedure  is  adapted  to  those  cases  where  the  lower 
pole  is  more  readily  deUvered  than  the  upper  pole.  The  operator  will  often  have  to 
decide  after  trying  as  to  which  method  is  to  be  preferred. 
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After  getting  all  the  way  through  the  pedicle  the  ureter  may  be  ligated  and 
cut  through  with  a  cautery  knife  and  the  kidney  removed. 

But  note  that  just  the  reverse  procedure  may  be  the  most  applicable.  The 
ureter  is  cut  through  first,  the  lower  pole  turned  up  (Fig.  295),  and  the  pedicle 
ligated  from  below  upward  with  catgut.  It  is  highly  important  in  going 
through  the  pedicle  to  ligate  the  vessels  separately,  and  this  can  be  greatly 

facilitated  by  dissecting  off 
the  fat.  A  convenient  method 
of  doing  this  is  by  means  of 
a  small,  flat,  crenated  dis- 
sector. Special  care  should 
be  taken  in  reference  to  the 
right  renal  vein,  adhesions  to 
the  liver  must  be  dealt  with 
most  carefully,  and,  if  at  any 
point  in  the  operation  bleed- 
ing is  profuse,  do  not  clamp 
hastily,  but  stop  the  bleeding 
by  pressure,  and  then  care- 
fully clamp.  Occasionally  it 
is  impossible  to  apply  liga- 
tures to  the  pedicle.  Under 
such  conditions  one  can  apply 
clamps  and  leave  them  on  for 
several  days  (Fig.  296),  but 
this  is  a  risky  procedure. 

Exceeding  care  is  neces- 
sary in  removing  the  peri- 
toneum from  the  anterior 
surface  of  the  kidney.  Kot  infrequently  there  are  dense  adhesions  in  this 
direction,  and  the  intestine  may  be  injured,  especially  on  the  right  side, 
while  a  duodenal  fistula  is  not  an  easy  complication  to  face.  Removal  of  the 
perirenal  fat  is  best  done  after  the  removal  of  the  kidney,  and  even  if  this  is 
not  done,  the  case  will  do  very  well.  Lymphatic  glands  manifestly  enlarged 
•at  the  pelvis  certainly  call  for  excision. 

What  to  do  with  the  ureter  after  removal  of  the  kidney  is  a  problem  which 
will  confront  every  surgeon.  Our  first  complete  ureterectomy  was  in  1896, 
since  when  we  have  done  it  in  many  cases.  When  to  perform  it  must  be  decided 
by  the  operator.     Our  own  views  we  will  take  up  a  little  later;  just  now  we 


Fig.  296.  —  Rapid  Removal  of  Kidney,  Clarip 
Method.  To  be  used  when  great  haste  is  neces- 
sary, especially  when  one  of  the  renal  veins  has 
been  torn. 
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will  consider  the  method  of  re- 
moval.   In  the  earlier  cases  we 
extended  the  incision  made  to 
remove  the  "kidney  around  the 
abdomen,    after    the    manner 
employed    by    Israel,     almost 
cutting    the    patient   in    half. 
Later,  after  freeing  the  kidney 
from    its   pedicle    and    all    its 
.  attachments  except  the  ureter, 
we    made    a    second    incision, 
about    four    inches    long,    pa- 
rallel   to    Poupart's  ligament 
(Figs.    192    and    193),    and 
pushed    the    kidney    down    to 
this    underneath    the    perito- 
neum,  thus   removing  it   and 
the  ureter  in  a  single  piece; 
now  we  cut  the  ureter  in  two 
near  its  junction  with  the  pel- 
vis of  the  kidney  and  sterilize 
it  by  means  of  a  cautery. 

The  ureter  may  be  thus  iso- 
lated, drawn  under  the  bridge 
of  the  abdominal  wall,  and 
freed  down  to  the  bladder  a 
simple  procedure  in  the  male, 
but  complicated  in  the  female 
by  the  passage  of  the  ureter 
through  the  broad  ligament. 
At  first  we  regularly  cut  the 
uterine  arterv  in  order  to  iret 
to  the  ureter,  but  later  found 
this  not  necessary,  for  the  ar- 
tery could  be  lifted  up,  the 
ureter  freed,  and  a  cone  of 
bladder  pulled  back  under- 
neath the  artery  (Fig.  19(5). 
It   is   possible   to   excise    that 


Fig.  297. — KmNEY,  Ureter  axd  Part  of  the  Bl.\d- 
DER  Including  Ureteral  Orifice  Removed  in 
One  Piece  for  Tuberculosis  of  Parts  Con- 
cerned. The  tubercular  process  is  shown  on  the  sur- 
face of  the  lower  pole  of  the  kidney,  and  throughout 
the  ureter,  especially  its  vesical  end,  by  groat  thick- 
ness, and  in  the  interior  of  the  bladder  by  golf-hole 
ureteral  orifice  and  tubercular  patches.    (Mrs.  M.) 
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part  of  the  bladder  immediately  around  the  ureteral  orifice  in  the  bladder,  and 
to  turn  in  the  bladder  with  catgut  sutures  (Figs.  297  and  298).  In  some  cases 
where  the  lower  end  of  the  ureter  is  manifestly  healthy  this  is  not  necessary, 


Fig.  298. — ^View  of  the  Abdomen  Showing  Position  and  Extent  of  Incisions  Neces- 
sary FOR  Removal  of  Specimen  Shown  in  Preceding  Figure.  There  were  two 
incisions  through  the  abdominal  wall,  one  the  usual  lumbar  incision  through  which 
the  kidney  was  severed  from  its  vascular  pedicle,  being  then  pushed  down  and  brought 
into  the  peritoneal  cavity,  through  the  incision  shown  in  pelvic  brim.  The  ovarian 
vessels  left  intact.  Ureter  and  bladder  exposed  by  incision  shown  anterior  to  tube. 
The  uterine  artery  was  sacrificed  on  this  side.     (Mrs.  McH.) 

but  the  ureter  is  tied  off  with  catgut  and  simply  buried  after  cauterization  of 
its  end.  When  the  entire  ureter  is  left  in,  we  prefer,  as  a  rule,  to  bury  it, 
rather  than  sew  it  into  the  incision. 

Intracapsular  Nephrectomy. — Intracapsular  nephrectomy  is  of  great  value 
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in  the  large  pyonephrotic  tuberculous  kidneys,  and  is  usually  secondary  to  a 
nephrotomy,  its  results,  in  our  experience,  being  remarkably  satisfactory.  The 
sinus  in  the  back  persists  longer  than  after  an  ordinary  nephrectomy,  but  that 
will  heal  up.  Out  of  eight  such  cases  one  closed  in  six  months,  one  in  a  year 
one  in  two  years,  one  in  three  years,  one  in  thirty  months,  and  three  are  still 
open. 

As  to  operation,  it  is  done  after  the  following  manner:  Incision  is  made 
through  the  capsule;  the  hand  is  worked  around  between  the  capsule  and  the 
kidney,  which  is  rapidly  delivered,  in  some  cases  being  taken  out  in  pieces. 
As  it  is  pulled  up,  the  forceps  are  applied  to  the  pedicle,  which  comes  nicely 
into  view.  Very  little  hemorrhage  follows,  as  this  method  is  usually  employed 
in  those  cases  where  there  has  been  most  extensive  kidney  destruction,  and 
consequent  interference  with  the  blood  supply  (Figs.  401,  402,  and  403).  As 
the  kidney  is  removed  in  pieces,  and  the  clamps  applied,  we  have  at  the  con- 
clusion the  condition  shown  in  Fig-ure  404.  The  clamps  are  then  carefully 
replaced  from  above  downward,  by  catgut  sutures,  thus  thoroughly  controlling 
hemorrhage.  The  whole  operation  need  take  but  a  few  minutes  and  can  well  be 
done  under  gas  anesthesia.  The  incision  is  drained  with  iodoform  gauze,  and 
we  find  it  extremely  valuable  to  inject  an  oil  mixture  of  iodoform  emulsion. 

Before  taking  up  the  results  of  nephrectomy  and  the  post-operativ^e  compli- 
cations, let  us  consider  nephrotomy. 

Nephrotomy  and  Resection  of  Kidney. — ISTephrotomy  is  now  limited  to  the 
opening  of  large  abscesses  and  employed  merely  as  a  palliative  measure,  or  pre- 
paratory to  a  later  nephrectomy ;  it  is  in  no  way  to  be  considered  a  substitute 
for  it.  The  old  method  of  opening  tuberculous  kidneys,  with  an  idea  of  heal- 
ing, similar  to  the  mere  opening  of  tuberculous  foci  anywhere  else  in  the  body, 
has  proved  ineflficient. 

l^ephrotomy,  being  limited  to  abscess  cases,  is  very  simply  done.  An  incision 
is  made  over  the  most  prominent  part  of  the  mass  down  to  the  kidney;  this  is 
reached  by  means  of  a  blunt  clamp,  the  kidney  is  opened  freely,  and  the  pus 
evacuated.  After  emptying,  it  is  best  to  put  in  a  large  gauze  drain.  It  is  truly 
remarkable  how  rapidly  patients  who  have  even  reached  a  stage  of  extreme 
exhaustion  recover  after  this  operation.  Patients  who  seem  to  be  inevitably 
subjects  for  death  are  frequently  saved  in  a  manner  almost  startling.  Neph- 
rotomy is  occasionally  the  only  operation  possible,  that  is,  when  there  is  only 
one  kidney,  or  occasionally  when  both  kidneys  are  involved  and  one  is  pyo- 
nephrotic. Our  own  experience  with  nephrotomy  where  both  kidneys  are 
involved  is  not  very  satisfactory,  for  in  four  cases  where  we  employed  it,  all 
died  within  two  months  after  operation ;  all  were  distressed  with  fistula  in  the 
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side,  and  all  received  no  benefit  whatever.  However,  cases  are  recorded  in  the 
literature  where  benefit  apparently  followed.  Pousson  quotes  a  most  interesting 
one,  with  normal  urine,  where  the  tuberculosis,  of  the  caseo-cavernous  type,  was 
located  entirely  in  the  kidney  cortex.  He  did  a  nephrotomy  with  extensive 
removal  of  the  diseased  parts,  and,  although  the  urine  continued  normal  from 
that  kidney,  the  fistula  persisted  in  the  side,  and  sixteen  months  later  he  found 
a  nephrectomy  necessary,  which  disclosed  an  active  tuberculosis  of  the  organ. 

Conservative  Operations  on  Kidney.- — When  one  kidney  is  perfectly  sound 
conservative  operation  upon  the  other  is  not  indicated ;  a  nephrectomy  is  better. 
On  the  other  hand,  in  cases  where  both  kidneys  are  involved,  it  is  justifiable,  in 
the  present  state  of  our  knowledge,  to  attempt  conservative  operation  to  cure  the 
one,  for,  if  it  can  be  so  cured,  then  the  other  may  be  likewise  treated  or  actually 
removed.  Our  personal  experience  with  this  method  of  operating  is  not  very 
encouraging.  In  one  case,  although  the  urinary  examination  showed  tubercu- 
losis to  be  definitely  present,  it  was  quite  difiicult  to  find  it  on  exposing  the  kid- 
ney, and  required  considerable  manipulation  of  the  organ ;  finally  a  small  focus 
the  size  of  a  hazel-nut  was  removed  from  the  upper  pole.  This  was  in  reality 
the  better  kidney,  although  the  other  was  actively  secreting.  The  patient  recov- 
ered, but  continued  to  have  marked  tuberculous  symptoms,  and  died  six  months 
later  of  complete  anuria,  having  suffered  with  a  remarkable  form  of  hematuria 
from  the  kidney,  in  which  she  passed  entire  casts  of  the  ureter.  Autopsy 
showed  the  kidney  operated  upon  to  be  almost  destroyed  by  tuberculosis. 

Another  of  my  own  cases  illustrates  the  deleterious  influence  of  manipula- 
tion upon  a  tuberculous  kidney: 

Miss  B.  D.,  admitted  to  the  Johns  Hopkins  Hospital  Sept.  5,  1905,  with 
tubercle  bacilli  and  pus  coming  from  right  kidney.  The  resident  explored 
the  kidney,  but  found  a  normal  looking  organ,  and  even  after  doing  a  neph- 
rotomy he  could  see  no  evidence  of  tuberculosis.  The  kidney  was  therefore 
sewed  up.  Six  months  later,  on  April  2,  1906,  the  symptoms  having  increased, 
this  patient  returned,  and  we  removed  the  kidney,  which  was  found  to  be 
entirely  destroyed  by  tuberculosis. 

Seven  such  cases  are  reported  by  Morris  in  his  "Diseases  of  the  Kidney  and 
Ureter,"  and  three  had  to  undergo  a  subsequent  nephrectomy.  One  was  well 
four,  another  three,  years  after  operation.  To  quote  again:  Morris  removed 
the  upper  third  of  a  solitary  tuberculous  kidney,  and  four  years  after  this  opera- 
tion the  patient  was  in  apparently  perfectly  good  health.  Israel,  in  1896,  did 
a  partial  nephrectomy  upon  a  patient  who  enjoyed  seemingly  good  health  for 
four  yfears  afterwards.  The  symptoms  returned  following  a  pregnancy,  and  it 
was  necessary  to  do  a  nephrectomy.     Kramer  reports  several  successful  cases 
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operated  upon  by  Bardenheuer,  while  Dr.  Christian  Fenger,  a  pioneer  in  this 
field,  attempted  several  cases,  but  by  private  communication  some  time  before 
his  death  told  me  that  all  of  them  had  relapsed.  Dr.  Francis  Watson,  of  Bos- 
ton, also  tells  us  of  a  similar  experience.  Dr.  Henry  T.  Williams,  of  Roches- 
ter, 'N.  Y.,  had  a  male  case  where  the  man  was  apparently  well  four  or  five 
years  after  operation,  and  the  late  Professor  Lennander,  of  Upsala,  reported 
the  successful  removal  of  a  double  kidney. 

To  illustrate  the  possibilities  of  this  form  of  surgery  I  quote  the  case  of  Mrs. 
S.  (Fig.  281)  :  The  patient  had  a  double  blood  supply  and  a  double  pelvis 
to  the  tuberculous  kidney,  the  two  kidneys  being  thus  anatomically  disasso- 
ciated. The  tuberculosis,  as  shown,  was  so  limited  that  the  upper  pole  was 
entirely  destroyed  by  the  tuberculous  process,  whereas  the  lower  one  was  nor- 
mal. The  upper  kidney  was  not  secreting  at  all,  and  the  lower  one  excreted 
normal  urine.  In  such  a  case  it  would  have  been  very  simple  to  have  cut 
directly  across  and  resected  the  kidney,  an  operation  occasionally  possible,  as 
shown  by  what  we  have  found  in  our  studies  of  specimens  with  regard  to  locat- 
ing the  disease  (see  Pathology).  It  is  always  a  temptation,  where  there  is 
bilateral  renal  tuberculosis,  to  attempt  some  such  operation  when  the  almost 
certain  progTess  of  the  disease  when  left  alone  is  considered,  but  we  think  that 
it  is  best  to  limit  the  operation  to  this  grouj)  of  cases,  owing  to  the  excellent 
results  obtained  by  nephrectomy. 

Complications  of  Operation. — Most  patients  do  well  after  operation,  and 
our  four  primary  deaths  were  due  in  two  cases  to  anuria,  in  one  to  peritonitis, 
and  in  one  to  general  infection.  The  commonest  complication  is  a  persistent 
sinus  in  the  side.  This  occurs  most  commonly  when  there  is  perirenal  infec- 
tion, and  may  persist  for  years,  though  in  most  cases  it  finally  closes.  In  many 
of  the  patients  there  may  be  vesical  distress,  either  with  or  without  tuberculosis 
of  the  bladder,  for  long  periods  of  time. 

TUBERCULOSIS  OF  THE  URETERS. 

The  pathology  and  occurrence  of  ureteral  tuberculosis  have  already  been 
described.  In  most  cases  the  treatment  is  removal  of  the  kidney  above.  It  is 
rarely  necessary  to  perform  the  operation  shown  in  Figures  104-190.  In 
some  cases,  however,  there  is  no  relief  of  vesical  symptoms  until  the  ureter  is 
removed,  and  in  not  a  few  there  may  be  attacks  of  colic  in  the  affected  organ 
even  when  the  kidney  is  gone.  If,  after  a  prolonged  period  of  waiting,  these 
symptoms  persist,  the  proper  treatment  is  to  remove  the  ureter,  as  shown  in 
Figures  194-196. 
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TUBERCULOSIS  OF  THE  BLADDER. 


Tuberculosis  of  the  bladder  is  said  to  occur  as  a  primary  disease  in  a  small 
percentage  of  cases  of  urinary  tuberculosis.  In  two  patients  we  have  observed 
bladder  tuberculosis  without  any  evidence  of  renal  trouble.  Both  of  them  were 
women,  and  both  were  relieved,  after  extensive  local  treatments,  by  removal  of 
the  affected  parts  of  the  bladder  through  suprapubic  openings.  Casper  (Dtsche. 
med.  Wchnsclir.,  1900,  xxvi,  661;  673)  describes  three  cases  of  apparently 
primary  bladder  tuberculosis.  It  is  said  to  be  commoner  in  males  than  in 
females. 

As  a  rule,  and,  indeed,  almost  without  exception,  tuberculosis  of  the  bladder 
in  a  woman  means  tuberculosis  of  the  kidneys.  In  the  male,  on  the  other  hand, 
there  is  frequently  a  bladder  tuberculosis  which  is  secondary  to  tuberculosis  of 
the  genital  organs,  particularly  of  the  prostate  gland  and  of  the  seminal  vesicles. 
We  have  never  observed  a  bladder  tuberculosis  following  tuberculosis  of  the 
tubes  in  a  woman. 

Pathology.  —The  most  thorough  and  comprehensive  report  in  existence  in 
regard  to  tuberculosis  of  the  bladder  is  that  of  Halle  and  Motz  {Ann.  d.  mal. 
d.  org.  genito-urin.,  1904,   xxii,   161).      They  divide  the  stages   into  several 

steps :  in  the  first  there  is 
simple  disseminated  tuber- 
cle formation  with  occa- 
sional superficial  ulcera- 
tion and  the  disease  is 
limited  to  the  mucosa.  In 
the  second  stage  the  ulcer- 
ations are  deep  and  there 
are  frequent  extensions 
into  the  muscle  layers.  In 
the  third  the  entire  blad- 
der wall  may  be  destroyed, 
and  in  the  fourth  extensive 
involvement  occurs  in  the 
perivesical  tissues.  While 
these  extensive  processes  are  met  with  in  autopsy  specimens  they  are  rarely 
seen  in  life.  In  most  of  our  patients  the  disease  has  been  limited  to  certain 
parts  of  the  bladder.  This  is  often  around  the  orifice  (Fig.  299)  of  the  affected 
ureter,  but  it  may  be  anywhere  (Fig,  300).    In  addition  to  tubercle  formations 


Fig.  299. — Cystoscopic  View  of  Right  and  Left 
Ureteral  Orifices;  Tuberculosis  of  Left  Kid- 
ney. Note  corona  of  tubercles,  around  left  orifice, 
and  normal  right  orifice.  (Miss  M.  D.,  March  16, 
1908.) 
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there  is  often  a  marked  inflammatory  reaction,  due  perhaps  to  toxins  and 
described  under  Tuberculosis  of  the  Ureter.  In  the  prolonged  and  advanced 
cases  there  is  usually  marked  contraction  of  the  bladder.  This  is  due  in  part 
to  the  tuberculous  process,  but  also  to  the  almost  continuous  spasm  of  the  oro-an 
due  to  irritation.  The  cystoscopic  appearances  as  well  as  the  symptoms  occa- 
sioned by  tuberculosis  of  the  bladder  have  already  been  described. 

Prognosis. — A  few  years  ago  tuberculosis  of  the  bladder  was  regarded  as 
an  incurable  disease.  Its  mere  presence  was  enough  to  contraindicate  opera- 
tion. It  is  perfectly  certain  now  that,  provided  the  primary  cause  is  removed, 
many  patients  suffering  with  bladder  tuberculosis  can  be 
cured.  The  lighter  the  condition  and  the  less  extensive  the 
process  the  surer  this  result.  Our  experience  in  this  con- 
nection has  been  confined  almost  entirely  to  women.  Pro- 
vided, however,  there  is  no  associated  genital  tuberculosis 
we  believe  that  the  course  of  the  disease  in  the  two  sexes  is 
identical.  In  cases  where  the  affected  kidney  becomes  shut 
off  by  occlusion  of  its  ureter,  there  might  be  spontaneous 
healing,  but  such  a  result  must  be  extremely  rare.  In  our 
opinion,  without  the  removal  of  the  primary  cause,  such 
patients  inevitably  go  from  bad  to  worse. 

Treatment. — The  first  step  in  treatment  is  the  removal 
of  the  primary  cause,  and  in  the  female  this  is  the  kidney. 
In  the  milder  cases  removal  of  the  kidney  alone  often 
suffices  to  cause  a  cure.  If,  after  removal  of  the  kidney, 
the  general  and  local  measures  to  be  described  fail,  the 
next  step  to  take  is  to  form  a  vesico-vaginal  fistula.  The  technique  of  this 
operation  is  shown  in  Figures  557  and  558.  It  is  carried  out  by  introducing  a 
sound  into  the  bladder,  pressing  down  the  trigonum  between  the  urethral  ori- 
fices, and  incising  from  the  vagina  into  the  bladder.  The  opening  should  be 
wide,  and,  to  prevent  spontaneous  closing,  it  is  most  important  to  bring  the 
vesical  mucous  membrane  to  the  vaginal  by  suturing.  Having  formed  such  a 
fistula  it  should  be  left  open  for  six  months  or  longer.  From  time  to  time 
cystoscopic  examinations  will  show  progress.  When  the  healing  is  complete 
the  fistula  can  be  closed  and,  by  gradual  dilatations,  the  capacity  of  the  con- 
tracted bladder  restored.  After  such  treatment,  in  many  of  these  cases,  the 
disease  is  found  to  be  limited  to  a  single  spot  in  the  bladder ;  indeed,  the  tuber- 
culous process  may  have  disappeared  and  nothing  remain  except  a.  reddened 
inflamed  area  which,  however,  keeps  up  the  irritation  to  such  an  extent  that 
the  patient  feels  no  relief.     We  have  frequently  had  bladders  which  could  be 


Fig.  300.  — Cysto- 
scopic View  of 
Pa tch  of  Dis- 
crete Tubercles 
on  Mucous  Mem- 
brane OF  BLl.'VDDER. 

(Norinski,  Nov.  12, 
1906.  Cystoscopic 
CUnic.) 
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dilated  to  300  c.  c,  and  yet  the  patients  were  voiding  every  hour  or  so,  night 
and  day. 

In  such  cases  there  is  rarely  any  relief  from  local  applications  through  the 
urethra,  and  the  best  results  have  been  obtained  by  following  a  plan  devised 
by  one  of  us  (Kelly),  which  has  proved  successful  in  a  number  of  cases.  This 
is  to  open  the  bladder  by  the  suprapubic  route  and  make  a  transverse  incision 
through  skin,  fat,  and  fascia  parallel  to  the  pubes.  The  muscles  are  opened 
in  the  middle  line.  A  catheter  introduced  into  the  bladder  through  the  urethra 
affords  a  means  of  distending  it  with  air.  The  peritoneal  reflexion  is  pushed 
down  and  the  bladder  widely  opened  in  a  transverse  direction.  With  the  patient 
in  a  high  Trendelenburg  posture  there  is  perfect  exposure  of  the  interior  of  the 
bladder.  The  spot  is  excised  and  the  defect  in  the  bladder  wall  closed  with 
a  triple  o  chromic  catgut  suture  threaded  on  a  fine  staphylorrhaphy  needle.  No 
suture  appears  in  the  bladder,  which  is  then  closed  with  the  same  suture 
material.  The  best  stitch  is  a  continuous  one,  and  care  should  be  taken  that 
the  suture  does  not  present  in  the  bladder  and  that  the  fascia  covering  the 
bladder  is  brought  together.  The  incision  may  then  be  closed  in  any  desired 
way,  and  it  is  well  to  put  a  small  drain  down  to  the  prevesical  space.  The 
steps  of  this  procedure  are  shown  in  Figures  598-602.  The  results  have  been 
most  satisfactory. 

Excision  of  the  Bladder  for  Incurable  Tuberculosis.— There  are  occasional 
cases,  particularly  in  the  male,  where,  in  spite  of  removal  of  the  diseased  kidney 
and  drainage  of  the  bladder,  the  vesical  tuberculosis  persists  and  gives  rise  to 
unbearable  suffering.  There  are  four  or  five  reports  in  the  literature  where  the 
entire  bladder  has  been  removed  for  this  condition  and  the  ureter  implanted 
into  the  bowel.     The  death  rate  in  these  cases  has  been  about  50  per  cent. 

A  much  simpler  procedure  is  the  cutting  off  of  the  ureter  from  the  bladder 
and  its  implantation  into  the  skin  or  into  the  bowel.  The  second  procedure  is 
inferior  to  the  former  owing  to  the  rather  high  death  rate  from  ascending 
renal  infection. 

Andre  Boeckl  (Jour,  d'urol.,  1912,  i,  345)  has  reported  the  literature  of 
this  subject.  The  patients  may  be  given  a  number  of  years  of  comparative 
comfort  by  means  of  this  procedure.  In  the  cases  where  the  implantation  has 
been  on  the  skin  convenient  apparatus  may  be  employed  to  collect  the  urine. 
The  treatment,  however,  is  only  palliative,  as  most  of  these  patients  die  of 
their  disease  within  a  few  years.  Where  there  is  a  pyonephrosis  of  the  remain- 
ing kidney  it  is  better  to  do  a  nephrotoany  than  ureterotomy. 

Medical  Treatment  of  Bladder  Tuberculosis.- — It  must  be  emphasized  that 
treatment  will  be  of  little  avail  until  the  source  of  the  disease,  the  infected 
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kidney,  is  removed.  Other  things  being  eqnal,  there  can  l)e  no  question  of  the 
value  of  fresh  air  and  nourishing  food. 

J.  G.  Pardee  {Lancet,  1905,  ii,  1766)  has  reported  extremely  valuable  re- 
sults from  the  therapeutic  use  of  tuberculin.  An  interesting  report  along  this 
line  has  also  been  made  by  Dr.  J,  Pedersen  {New  York  Med.  J.,  1911,  xciii, 
371).  In  two  cases  he  saw  complete  clearing  up  of  the  urine,  of  both  tubercle 
bacilli  and  pus.  We  have  been  observing  a  number  of  cases  of  tuberculin  treat- 
ment, but  have  not  been  convinced  of  its  value.  However,  it  certainly  does  no 
harm. 

The  best  topical  application  is  carbolic  acid,  which  was  first  advocated  by 
Professor  Rovsing  of  Copenhagen.  Our  experiences  with  the  5  per  cent,  solu- 
tion advocated  by  Rovsing  have  not  been  entirely  favorable.  On  the  other  hand, 
with  14  and  1  per  cent,  solutions  there  have  been  apparently  marked  im- 
provements in  many  patients.  Carbolic  acid  of  this  strength  has  a  marked 
anesthetic  action,  and  is  one  of  the  best  fluids  for  dilating  a  contracted  bladder. 
After  a  nephrectomy  all  of  these  measures  should  be  put  to  trial  before  resort- 
ing to  any.  of  the  operative  procedures  advocated. 


CHAPTEE   XX. 

RENAL  AND  URETERAL  STONES. 

^Nephrolithiasis  is  the  term  employed  to  designate  the  condition  of  stones 
in  the  kidney.  Not  only  the  kidney,  but  every  part  of  the  urinary  tract  may  he 
the  initial  location  of  stone  formation.  The  migration  of  stones  from  the 
upper  part  of  the  tract  to  the  lower  segments  is  a  common  occurrence.  A  stone 
originating  in  one  of  the  kidney  calices  may  remain  there,  or  it  may  pass  to  the 
renal  pelvis  to  develop  further,  or,  passing  onward,  enter  and  lodge  in  the 
ureter,  from  which  it  may  escape,  to  form  the  nucleus  of  a  bladder  stone.  The 
injuries  which  a  kidney  may  suffer  from  the  presence  of  stone  in  it  are  mani- 
fold :  obstruction  leads  to  hydronephrosis,  infection  to  pyonephrosis,  and  the 
mere  presence  of  the  stone,  through  mechanical  irritation,  to  various  degenera- 
tive changes. 

HISTORY. 

Stone  kidney  is  one  of  the  oldest  diseases  known  to  medicine.  Hippocrates 
not  only  records  the  condition  with  accuracy  and  in  detail  but  describes  surgical 
procedures  for  the  removal  of  stones  from  pyonephrotic  kidneys. 

Serapion,  a  Damascus  physician  of  the  ninth  or  tenth  century,  makes  men- 
tion of  operations  for  stones  in  the  kidney.  Avicenna,  in  the  eleventh  cen- 
tury, also  speaks  of  operations  through  the  back  and  loin,  but  expresses  the 
belief  that  they  are  unjustifiable.  Subsequent  to  Avicenna,  who  not  only  de- 
scribes the  operation  but  also  speaks  of  perirenal  abscesses  and  the  difficulty 
of  healing  them,  a  number  of  centuries  elapsed  before  any  new  mention  was 
made  of  the  subject.  Guy  de  Chauliac  holds  that  the  stones  are  formed  in 
the  kidney  from  kidney  sand,  and  offers  a  number  of  medicinal  methods  of  dis- 
solving the  stones,  saying  that,  if  these  are  unsatisfactory,  the  stones  may  be 
removed  from  the  bladder  by  operation.  From  the  fifteenth  century  on  can  be 
found  numerous  accounts  of  successful  stone  removals,  in  French,  German,  and 
English  literature.  Eayer  quotes  "Les  chroniques  de  Jean  de  Troyes,"  in  which 
is  given  an  account  of  the   death  of  Louis  XL      This  account,   however,   is 
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more  or  less  apocryphal,  and  it  is  difRcult  to  determine  whether  the  stone 
was  really  removed  from  the  kidney  or  from  the  bladder,  and  whether  it  was 
in  the  time  of  Louis  XI  or  Charles  VII.  Eiolan,  in  his  work  on  anatomy, 
describes  cases  in  which  stones  are  present  in  the  pelvis  of  the  kidney  and  in 
the  ureter.  He  gives  an  excellent  description  of  the  ordinary  coral  stone 
and  goes  so  far  as  to  advise  operation  to  remove  these  stones.  His  publica- 
tion was  in  1649.  In  1670,  in  an  endeavor  to  throw  some  light  on  this  sub- 
ject, the  Italian  Zambeccari  wrote  to  Fradi  in  the  "Nova  Acta  Eruditoriim," 
describing  some  experiments  on  animals,  among  others  nephrotomies  on  doo-s. 
Blankaart,  in  1690,  suggests  the  removal  by  nephrectomy  of  the  stone  kid- 
ney, although  he  does  not  say  that  he  ever  did  it.  Peter  von  Forrest,  in  the 
seventeenth  century,  advises  against  opening  kidney  abscesses,  citing  two  cases 
that  died  within  a  short  time  after  operation ;  also  another  ca?e  in  which  there 
was  present  a  renal  sinus.  The  famous  Nicholas  Tulp,  whom  Rembrandt 
immortalized,  gives  excellent  pathological  descriptions  of  stone  kidneys.  He 
opposes  the  attempt  to  remove  stones  from  the  kidney,  because  it  would  cause 
such  a  tearing  of  the  kidney  to  get  them  out.  One  of  the  most  remarkable 
descriptions  of  a  nephrotomy  for  stone  in  the  old  literature  comes  to  us  from 
Charles  Bernard,  and  concerns  a  certain  Hobson  who  was  the  English  Consul  at 
Venice.  He  went  to  the  famous  Italian  physician,  Dominico  de  Marchetti, 
and  demanded  an  operation  upon  his  kidney.  The  physician  advised  against 
operation,  but  the  obstinate  insistence  of  the  Englishman  ultimately  o'^'erruled 
his  objections  and  he  operated.  With  a  knife  he  cut  through  the  various  layers 
of  the  abdominal  wall  to  the  kidney.  On  account  of  the  extreme  bleeding,  how- 
ever, he  packed  the  wound  after  reaching  the  kidney,  and  at  a  second  operation 
opened  the  kidney  and  removed  several  stones.  This  patient  had  a  fistula  in 
the  side  for  some  time,  but  this  finally  closed,  and  a  number  of  years  later  Dr. 
Downs,  who  saw  him  in  England,  as  did  also  Tyson  and  Bernard,  found  that  he 
was  in  splendid  condition  in  every  way.  This  case  is  the  first  absolutely  authen- 
tic nephrotomy  that  we  know  of  in  literature.  Schurig  was  the  first  to  give  the 
name  of  nephrolithotomy  to  the  operation ;  the  older  operators  called  it  simply 
nephrotomy. 

During  the  entire  eighteenth  century  there  was  great  discussion  whether 
to  open  a  kidney  abscess  with  a  knife,  with  cautery,  or  to  let  it  alone.  Pass- 
ing rapidly  over  the  work  of  the  early  eighteenth  century,  we  come  to  the 
great  father  of  kidney  pathology,  Eayer,  whose  work  dates  from  1841.  He 
noted  that  the  kidney  stones  were  practically  always  in  the  pelvis  of  the  kidney. 
He  says  that,  if  there  is  no  swelling  in  the  side,  and  if  the  strength  of  the 
patient  is  uninfluenced,  no  operation  should  be  thought  of.     He  speaks  of  the 
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folly  of  doing  a  nephrectomy  in  such  cases,  although  granting,  as  he  himself 
has  proven,  that  it  can  be  done  on  animals,  without  bad  results.  Comhaire,  in 
1803,  had  also  operated  on  dogs,  and  showed  beyond  any  question  that  a  kidney 
could  be  removed  without  impairing  the  urine-secreting  function.  At  the  end 
of  the  sixth  decade  of  the  last  century  Thomas  Smith  recommended  the  freeing 
and  delivering  of  the  kidney,  when  there  was  no  abscess  present,  and  the  pal- 
pation showed  stones.  Reidner  and  Maunder  performed  such  procedures  on 
the  cadaver  with  success. 

Unfortunately  for  those  who  followed  Smith's  advice,  among  whom  were 
Durham,  Gunn,  Barber,  and  others,  the  then  existing  methods  of  diagnosis 
were  so  incomplete  that  kidneys  removed  for  calculus,  in  spite  of  a  normal 
appearance,  proved  to  contain  no  stones.  The  first  nephrotomy  carried  out 
on  an  apparently  normal  kidney  was  that  of  Morris,  1880.  During  the  next 
year  Czerny  removed  a  stone  from  the  pelvis  of  the  kidney  by  pyelotomy.  For 
some  years  pyelotomy  was  the  operation  of  preference.  It  yielded  place  to 
nephrotomy  for  a  great  number  of  years,  but  is  now  once  more  coming  to  the 
front  as  the  operation  of  choice. 

ETIOLOGY. 

The  essential  conditions  which  lead  to  stone  formation  in  the  kidneys  are 
imperfectly  understood.  Race,  age,  sex,  habits,  diet,  none  of  them  seem  to  play 
a  great  part.  The  stones  which  are  found  in  the  kidney  are  composed  of  sub- 
stances normally  present  in  the  urine.  The  problem  to  determine  is,  why  these 
salts  are  precipitated  into  stones  in  some  cases  and  not  in  others.  Before  pass- 
ing to  this  point,  however,  we  will  note  the  character  of  stones  which  form  in 
this  region. 

Character  of  Kidney  Stones.^ — A  few  stones  are  composed  of  one  salt;  most  are 
made  up  of  a  great  mixture  of  salts.  They  vary  immensely  in  size,  shape,  and 
number.  The  frontispiece  shows  thirty  kidneys  and  bladder  stones  from  our 
collection  and  that  of  Dr.  Hugh  H.  Young,  which  have  been  chemically 
investigated  by  Dr.  G.  L.  Gordon,  of  Vancouver,  B.  C.  His  notes  as 
to  the  chemical'  composition  and  the  physical  structure  are  as 
follows : 

1.  A  urate  stone  of  the  sedentary  period  of  life,  the  outer  layers  of  which 
are  infiltrated  with  triple  phosphates  from  infection. 

2.  A  urate  concrement  the  matrix  of  which  has  not  been  invaded,  although 
the  entire  surface  is  coated  with  triple  phosphates. 

3.  An  oxalate  center  surrounded  by  a  urate  layer,  which,  on  the  periphery, 
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has  become  Infected  so  as  to  admit  of  infiltration  with  triple  phosphates  and 
oxalates. 

4.  A  nrate,  the  outer  layer  of  which  has  become  infected  and  infiltrated 
with  trijjle  phosphates. 

5.  The  nrate  of  infarct  origin.  The  onter  part  of  this  has  been  infiltrated 
with  trij)le  phosphates  and  oxalates  and  the  whole  periphery  coated  with  these 
salts. 

6.  A  pnre  nrate  stone  nnder  the  surfaces;  a  lamina  was  added  while 
methylene  bine  was  in  the  nrine. 

7.  The  center  of  nrate,  the  next  layer  nrate,  oxalates,  and  bone  earth. 
The  next  layer  urates  only.  The  outermost  layer  is  urate  infiltrated  with 
triple  phosphates. 

8.  Twin  agglutinated  urate  centers  of  infarct  origin,  the  outer  layers  are 
infiltrated  with  triple  phosphates. 

9.  Amorphous  phosphates  in  nucleus.  These  are  surrounded  by  oxalates 
adulterated  with  bone  earth.     The  whole  is  then  covered  with  triple  phosphates. 

10.  Pure  urate. 

11.  Urate  oxalate  coated  with  triple  phosphate. 

12.  A  jack  stone  with  oxalate  center,  over  which  are  applied  alternating 
layers  of  urates  and  oxalates. 

13.  Urate,  oxalate,  and  triple  phosphate  throughout. 

14.  Urate  nucleus  with  triple  phosphate  covering. 

15.  Oxalate  surrounded  by  triple  phosphates. 

16.  Urate  of  infarct  origin,  which  has  been  covered  with  blood  clot,  and 
the  blood  clot  infiltrated  with  calcium  oxalate. 

17.  Shows  a  broken  catheter  end  surrounded  by  triple  phosphates. 

18.  Equally  composed  of  uric  urates  and  oxalates. 

19.  Triple  phosphates  pure. 

20.  Pure  cystin.  Note  the  character  of  the  striation,  which  is  radial 
rather  than  concentric.     This  is  characteristic  of  this  type  of  stone. 

21.  The  nucleus  is  composed  of  a  bit  of  tissue,  containing  diplococci  and 
a  few  bacilli.     This  nucleus  is  covered  with  a  layer  of  triple  phosphate. 

22.  Shows  a  pin-headed  urate  center  surrounded  by  laminne  of  oxalates 
contaminated  with  bone  earth. 

23.  Amorphous  phosphates  in  powder  form  covered  with  a  thick  layer  of 
triple  phosphates. 

24.  Pure  oxalate  jackstone.  This  stone  may  take  its  origin  from 
the  elongation  of  the  protuberances  of  the  mulberry-shaped  stone.  It  is 
possible    that  the   growth   of   the   protuberances   is   due   to   blood,    occasioned 
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by  trauma  of  the  bladder  and  collected  upon  them,  in  which  oxalates  are 
deposited. 

25.  An  absorbent  cotton  nucleus  with  triple  phosphate  coat. 

26.  A  hair  nucleus,  triple  phosphate  coat. 

27.  A  pure  bone  earth  calculus. 

28.  Shows  a  center  of  fiber  surrounded  by  a  shell  of  oxalates. 

29.  A  pure  oxalate  from  the  ureter. 

30.  An  oxalate  hemp-seed  center  with  flakes  of  triple  phosphate. 
When  the  nuclei  of  the  stones  are  studied  it  is  evident  that  uric  acid  and 

urate  stones  are  the  most  frequent.  This  conforms  with  the  view  of  Ebstein, 
and  is  certainly  true  so  far  as  the  structure  of  stones,  which  are  spontaneously 
passed,  is  concerned.  It  is  equally  apparent  that  in  mixed  stones  the  phos- 
phates ultimately  predominate.  In  Dr.  Gordon's  series  (frontispiece)  the 
nucleus  of  the  stone  was  eleven  times  uric  acid  and  urates,  eight  times  phos- 
phates, seven  times  oxalates,  and  four  times  mixed.  Israel  found  phosphates 
in  42.8  per  cent.,  oxalates  in  32.6  per  cent.,  urates  and  uric  acid  in  20.4  per 
cent.,  and  sulphur  and  xanthin  in  2  per  cent,  of  his  cases. 

The  great  vari- 
ation in  size,  shape, 
and  appearance  of 
kidney  stones  is  to 
be  expected  when 
one  considers  the 
variety  of  constitu- 
tion. 

The  uric  acid 
and  urate  stones,  if 
pure,  rarely  grow 
larger  than  a  cherry 
stone,  are  of  a  dull 
grayish  color,  some- 
times reddish,  have 
a  smooth  surface, 
and  are  quite  hard.  This  is  a  stone  peculiarly  adapted  to  passing  through  the 
ureter  during  attacks  of  kidney  colic. 

The  oxalate  stones  are  hard,  showing  a  crystalline,  rough  surface,  which 
gives  them  the  appearance  of  a  mulberry.  It  is  this  type  of  stone  which  de- 
velops into  the  occasional  and  interesting  jackstone.  The  phosphate  stones  may 
be  composed  of  either  calcium  phosphate,  or  the  trial  phosphates  of  ammonium 


Fig.  sol — Coral  Calculi  Choking  Pelvis  and  Calices  of 
Kidney.  Note  fracture  at  junction  of  upper  major  calyx 
and  pelvis.  Some  parenchyma  still  remains;  catheterization 
of  the  kidney  had  shown,  however,  that  it  was  dead.  The 
right  kidney  showed  compensatory  hypertrophy,  and  chains 
of  calcareous  deposits  in  the  parenchyma.  Specimen  ob- 
tained at  autopsy.  Y2  natural  size.  (Miss  A.  C.  T.,  Gyn. 
No.  7648,  Autopsy  No.  4520.    See  Fig.  339.) 
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Fig.  302. — Large  Coral  Stone 
IN  Pelvis  of  Kidney,  Ex- 
tending INTO  Calices.  As- 
sociated with  a  dilated  pelvis 
containing  50  c.  c.  of  fluid  in 
addition  to  the  stones.  The 
parenchyma  was  entirely  de- 
stroyed and  the  kidney  func- 
tionless.  The  only  symptom 
was  a  slight  aching  in  the  af- 
fected side  which  had  been 
present  but  six  months.  This 
specimen  was  obtained  by  op- 
eration. The  opposite  kidney 
was  normal  and  the  patient 
has  remained  well  since  opera- 
tion. (Mrs.  E.  H.,  Gyn.  No. 
7206,  Sept.  18,  1899.) 


Fig.  303. — Immense  Stones  Filling  Lower 
Half  of  Kidney,  with  Normal  Upper 
Half.  Note  nephrotomy  scar  from  pre- 
vious operation,  also  large  polished  facets 
between  the  two  larger  stones,  due  to  the 
fixation  of  the  lower  pole  while  the  upper 
moved  in  respiration.  The  nephrotomy 
scar  noted  was  made  July  15,  1898,  by 
J.  Bloodgood,  who  found  200  c.c.  of 
purulent  fluid,  but  no  stones  in  lower 
pole  of  kidney.  In  August,  1898,  the 
patient  passed  three  calculi  spontane- 
ously. In  March,  1896,  the  X-ray 
showed  no  stones.  (Mr.  G.  K.,  Ch.  H. 
and  Inf.,  Nov.  23,  1910.  From  Thos.  S. 
CuUen.) 


and  magnesium.  Pure  calcium  phosphate  stones  are  rather  rare.  Phosphate 
stones  are  frequently  faceted,  and  are  often  multiple.  The  huge  coral  stones 
are  for  the  most  part  made  up  of  phosphates.  The  unusual  cystin  stone,  one 
of  vv^hich  is  shown  in  the  frontispiece,  is  of  a  dirty  yellowish  color,  and  in 
place  of  the  usual  laminated  concentric  striation  shows  a  distinct  radial  stria- 
tion. 
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Among  the  iniusual  stones  must  be  classified  those  found  in  one  of  our 
cases.  This  patient  had  had  repeated  attacks  of  renal  colic,  and  the  function 
of  the  kidney  had  become  greatly  impaired,  so  that  a  nephrectomy  was  done. 
The  kidney  pelvis  and  calicos  were  found  choked  with  brownish,  smooth  bodies, 
more  than  150  in  number,  varying  in  size  from  a  small  pea  to  a  bean,  with  a 
distinct  concentric  lamination.     These  structures  were  very  soft,  and  crushed 


Fig.  304. — Large  Bilateral  Coral  Stones  Filling  Pelves  and  Calices  of  Both 
Kidneys,  and  Making  Perfect  Casts  of  Them.  Note  fracture  of  the  stones  at  junc- 
tion of  upper  major  caHces  with  pelvis.  This  is  quite  characteristic  and  is  found  in 
nearly  all  coral  stones.  It  may  be  due  to  bending  of  kidney  by  respiratory  movements. 
Not  the  normal  looking  kidney  parenchyma  Yi  natural  size.  (E.;  J.  H.  H.,  Autopsy, 
.    Aug.  17,  1900.) 

easily  between  the  fingers.  This  type  of  stone  has  been  fully  described 
by  Homer  Gage  and  Howard  Beal  {Ann.  8ur.,  1908,  xlviii,  378),  In 
their  article  is  found  a  most  interesting  review  of  the  pertinent  literature. 
Their  patient  died  two  years  after  operation.  Our  own  is  still  living  nine 
years  after  operation,  never  having  had  any  trouble  with  the  remaining 
kidney. 

So  far  as  size  is  concerned,  stones  may  vary  from  sand  to  immense  struc- 
tures. The  very  large  stones  are,  as  a  rule,  situated  in  the  pelvis  of  the  kidney. 
Some  of  our  largest  are  shown  in  Figures  301,  302,  303,  also  323,  354,  and  359. 
Some  immense  stones  have  been  described  in  the  literature.  Israel's  largest 
stone  was  17  cm.  long  and  9  cm.  in  circumference.     Rovsing  states  that  he  has 
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had  stones  weighing  148  grams.  Johnesen  {Berl.  Tclin.  WcTinsclir.,  1906,  xliii 
1623)  reports  a  stone  14.1  cm.  long,  its  longest  circumference  33.5  cm.,  and 
its  smallest  circumference  28.5  cm.  The  stone  weighed  339  gr.  J.  Ramsay 
{Intercolonial  Med.  of  Australasia,  1902,  vii,  342)  records  a  very  laro-e  stone 
and  refers  to  the  case  of  T.  R.  Jessop,  where  the  stone  weighed  over  11  ounces* 
he  also  quotes  Pohl  (Allbutt's  '-System  of  Medicine,"  1897,  v,  440)  as  remov- 
ing at  post-mortem  a  stone  weighing  five  pounds. 

The  shape  of  stones  is  largely  determined  by  the  factors  of  pressure  and 
surroundings.  This  is  well  shown  in  the  faceting  of  the  multiple  stones  (Fig. 
303),  in  the  long,  narrow  stones  sometimes  found  in  the  ureter  (Fig.  317),  and. 


Fig.  305.  —  Ureteral 
Calculus  Present- 
ing A  Smooth  and 
Highly  Polished 
Surface.  Its  color 
was  the  dark  reddish 
brown  of  chocolate. 
(From  Harvey  Gush- 
ing, Sept.,  1905.) 


Fig.  306.  —  Ureteral 
Stone  with  Grooved 
Passage  for  Urine. 
Transverse  section  in 
upper  figure.  (P.  F. 
Munde,  Yale  M.  J., 
Nov.,  1899.) 


Fig.  307.  —  Ureteral 
Calculus  Forming  a 
Hollow  Shell  that 
is  Obviously  No  Ob- 
stacle to  the  Excre- 
tion OF  Urine.  (From 
J.  W.  Bovee.) 


above  all,  in  the  wonderful  coral  stones  (Figs.  304  and  359)  which  make  such 
perfect  moulds  of  the  kidney  pelvis  and  its  calices.  A  stone  of  unusual  appear- 
ance is  that  shown  in  Figure  305.  Many  ureteral  stones  become  lodged  and 
fixed  and  then  gTooved  or  hollowed  out  so  as  to  allow  free  passage  of  the  urine. 
Unique  examples  are  shown  in  the  specimens  loaned  us  by  Drs.  Bovee  and 
Munde  (Figs.  308  and  307). 

In  analyzing  our  cases  to  determine  the  frequency  of  single,  of  mul- 
tiple, of  unilateral,  of  bilateral,  of  r  i  g  h  t  -  s  i  d  e  d  ,  and  of 
left-sided  stones  we  were  astonished  to  observe  how  closely  our  results 
agreed  with  those  of  other  observers.  In  nearly  half  of  the  cases  a  solitary 
stone  exists.  Unilateral  involvement  is  far  commoner  than  bilateral.  The  right 
kidney  is  more  often  affected  than  the  left.  In  our  series  a  single  stone  was 
found  in  a  little  more  than  47  per  cent,  of  the  cases.     In  over  44  per  cent,  of 
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our  cases  the  stones  were  multiple,  and  in  9  per  cent.  2  were  found.  Israel, 
in  a  series  of  48  cases,  found  solitary  stones  in  a  little  less  than  46  per  cent,  of 
the  cases ;  multiple  stones  in  54  per  cent.  The  largest  number  of  stones  in  any- 
one of  our  series  was  150.  These  were  of  the  fibrinous  character  already  re- 
ferred to,  but  Gee  has  reported  finding  1,000  stones  in  one  kidney.  In  our 
series  the  stones  were  limited  to  one  kidney  in  79  per  cent,  of  the  cases.  In 
764  cases  Kiister  found  unilateral  stones  in  almost  89  per  cent.  His  cases 
were  collected  from  the  literature,  and  it  is  quite  possible  that  some  of  those 
recorded  as  single  were  really  bilateral.  In  his  series,  where  the  stones  were 
limited  to  one  side,  the  right  kidney  was  involved  in  57  per  cent.,  and  the 
left  in  43  per  cent.  In  our  own,  the  right  kidney  was  involved  in  56.9  per  cent., 
and  the  left  kidney  in  43.1  per  cent.,  the  figures  thus  being  almost  identical. 

Heinrich  Grau  ("Die  Haufigkeit  der  Nieren  und  Blasensteine,"  Inaugural 
Dissertation,  Munich,  1904)  has  furnished  a  valuable  statistical  study  from  the 
Pathological  Institute  in  Munich.  During  the  period  between  January,  1896, 
and  January,  1904,  90  cases  were  found  of  kidney  and  ureteral  stones.  In  16.6 
per  cent,  the  stones  were  bilateral,  and  in  83.4  per  cent,  unilateral. 

The  relation  of  stones  to  sex,  age,  race,  and  habits  has  constituted  the  prin- 
cipal part  of  several  studies. 

Sex. — There  is  no  great  difference  in  frequency  of  occurrence  between  the 
two  sexes.  Kiister  found  stones  in  368  males  and  345  females;  Kiimmel,  in  60 
males  and  41  females;  Grau,  in  52  males  and  27  females.  Our  own  statistics 
show  88  females  and  7  males.  Israel  found  59  per  cent,  of  his  cases  were 
women.  Our  own  series  does  not  form  a  basis  of  comparison,  because  we  see 
far  more  women  than  men  as  patients.  Grau,  who  calculated  the  proportion  of 
stone  cases  in  males  and  females  in  proportion  to  the  total  number  of  autopsies 
in  each  sex,  found  the  percentage  of  occurrence  in  men  was  1.32  per  cent,  and 
in  women  8  per  cent. 

Age. — Unquestionably  middle  life  is  the  time  when  most  of  the  cases  that 
come  to  operation  occur.  This  is  just  contrary  to  the  old  idea  that  childhood 
and  old  age  are  the  common  periods  for  this  condition.  By  far  the  commonest 
period,  according  to  the  combined  statistics  of  Israel,  Kiister,  and  Kiimmel,  is 
between  the  ages  of  20  and  40  years.  In  our  series  there  were  no  cases  under 
10  years ;  5  cases  between  10  and  20 ;  18  between  20  and  30 ;  27  between  30  and 
40,  and  22  between  40  and  50,  with  20  over  50.  Grau  found  the  commonest 
period  in  his  cases  was  between  45  and  60.  As  his  statistics  were  taken  from 
autopsies,  this  is  not  surprising,  and  it  gives  us,  in  a  sense,  an  idea  of  the  ave- 
rage of  life  in  this  condition.  It  is  of  interest  that  the  adult  males  in  his  series 
ranged  in  age  from  15  to  94,  and  the  adult  females  from  35  to  79.    In  11  of  his 
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stone  cases,  constituting  more  than  12  per  cent,  of  the  total,  the  stones  were 
fonnd  in  children.  The  percentage  of  occurrence  in  children  in  proportion  to 
the  total  number  of  autopsies  was  .74  per  cent.  No  less  than  8  of  these  children 
were  under  one  year  of  age,  and  the  question  arises  as  to  whether  he  was  dealing 
with  infarcts  or  definite  stones,  Monsseaux  {Bull,  vied.,  Paris,  1904,  xviii, 
391)  reports  from  the  literature  77  cases  of  kidney  stones  in  children  between 
the  ages  of  1  and  15  years.  In  90  cases  Grau  found  ureteral  stones  20  times 
(22  per  cent.).  We  found  ureteral  stones  20  times  in  95  cases  (about  2*1  per 
cent.). 

Geographical  Locality. — That  certain  localities  favor  stone  formation  in  the 
kidneys  has  long  been  believed.  In  this  country  no  statistics  are  available. 
Hirsch  finds  that,  in  Europe,  Middle  Eussia,  Holland,  Italy,  Hungary,  eastern 
England,  and  western  France  furnish  a  larger  proportion  of  cases  than  other 
portions  of  the  continent.  There  is  no  question  that  the  disease  is  very  common 
in  America,  much  more  so  than  operative  statistics  would  indicate.  There  is 
no  definite  evidence  which  points  to  any  influence  of  atmosphere,  soil,  or  water 
in  causing  stone. 

Race. — Kiister  believes  that  the  Jews  are  more  liable  to  stone  kidney 
than  other  races.  Our  o\m  experience  does  not  confirm  his  view,  but  the  num- 
ber of  cases  is  too  limited  to  draw  any  real  conclusions.  It  is  of  interest  to  note 
that,  in  spite  of  the  large  negro  population  in  Baltimore,  and  the  fact  that  we 
have  a  number  of  negroes  as  patients  in  the  clinic  at  the  Johns  Hopkins  Hos- 
pital, not  one  of  them  has  ever  shown  stone  in  the  kidney. 

Determining  Factors. — The  question  as  to  what  determines  the  formation 
of  stones  in  the  kidney  cannot  be  answered  at  the  present  time.  It  has  been 
suggested  again  and  again  that  foreign  elements  in  the  urine,  such  as  bac- 
teria, blood  clots,  or  shreds  of  tissue,  may  furnish  the  nuclei  upon  which  stones 
are  built.  The  reasoning  is  from  analogy  based  upon  the  well-known  fact  that, 
if  a  foreign  body  gains  entrance  to  and  remains  in  the  bladder  for  a  long  time, 
it  becomes  covered  with  an  incrustation  of  salts,  and  forms  a  stone,  Xumerous 
cases  are  on  record  where  bacteria,  blood  clots,  shreds  of  tissue,  parasites,  such 
as  the  schistosoma  hematobium,  and  filaria  sanguinis  liominis,  have  been  fonnd 
in  the  nuclei  of  stones,  ISTevertheless,  such  findings  are  the  exception.  Dr. 
Thomas  R.  Brown  (J".  Am.  Med.  Ass.,  1901,  xxxvi,  1395),  reporting  seven 
cases  of  stone  and  infection  in  which  he  found  bacteria  in  the  nuclei  of  the 
stones,  points  out  the  frequency  of  stone  formation  when  the  infection  is  with 
organisms  which  split  urea  and  cause  alkaline  urine.  He  notes  also  that  the 
stones  associated  with  infection  are  made  up  of  phosphates  and  carbonates.  In 
one  of  the  stones  worked  up  by  Dr.  Gordon  gonococci  were  found  in  the  nucleus. 


Fig.  308. — Hydronephrosis  and  Hydroureter  of  Right  Kidney  Due  to  Obstruction 
OP  Ureter  by  Stone  about  10  cm.  from  Vesical  Orifice.  The  capacity  of  the  pelvis 
and  ureter  in  this  case  was  60  c.  c.  as  measured  by  injection  before  operation.  The 
drawing  to  the  left  shows  external  appearance.  The  tortuous  course  is  characteristic 
of  all  distended  ureters,  and  is  due  to  increased  length,  with  variable  capacity  for  disten- 
tion in  different  parts  of  the  ureter.  On  palpation  the  calculus  was  felt  as  a  hard  body. 
Owing  to  thickening  and  inflammation  about  it,  the  stone  seemed  to  be  three  times  as 
large  as  it  really  proved.  The  drawing  to  the  right  shows  the  condition  in  section. 
The  symptoms  consisted  of  attacks  of  pain  in  the  right  side  lasting  for  three  years. 
Stone  demonstrated  by  gouges  on  wax-tipped  catheter.  Function  of  kidney  practically 
normal.  Treatment:  first  operation,  nephro-ureterotomy ;  removal  of  stone;  dilatation 
of  stricture  through  extra-peritoneal  incision.  Two  months'  relief.  Second  operation, 
nephro-ureterectomy,  with  complete  and  permanent  relief.  (Mrs.  N.  S.,  age  28.  Gyn* 
Nos.  13453  and  13577.    Dec.  13,  1907.) 
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There  is  no  question  that  infection  does  favor  stone  formation ;  but  there  are 
many  cases  where  infection  has  persisted  for  years  and  yet  no  stone  formation 
has  taken  place ;  and  likewise,  in  the  large  majority  of  stone  cases,  the  nuclei 
do  not  contain  bacteria,  blood,  or  tissue. 

Following  Meckel's  suggestion,  that  a  catarrh  of  the  urinary  passages  was 


Fig.  309. — Chain  of  Pocketed  Stones  Extending  Several  Inches  down  Ureter. 
The  large  stone  prevents  the  passage  of  the  smaller  ones  above  it.    (From  J.  Dcland.) 

at  the  basis  of  stone  formation,  Ebstein  demonstrated  that  in  every  stone,  in 
addition  to  the  crystalline  part,  there  is  a  framework  of  albuminous  nature. 
For  some  time  after  the  publication  of  these  studies  his  conclusions  were  given 
full  credence.  Later,  however,  the  investigations  of  Moritz,  Mendelsohn,  and 
others  proved  that  all  precipitates  in  the  urine  contained  an  albuminous  frame- 
work,   thus    robbing   Ebstein's    explanation   of   most   of   its   interest.      Since 


Fig.  310. — Enormous  Hydronephrosis  and  Hydroureter  with  47  Stones  in  Vesical 
End  of  Ureter.  The  symptoms  were  attacks  of  renal  colic  and  intermittent  hydro- 
nephrosis, extending  over  a  period  of  more  than  9  years.  There  were  no  symptoms 
referable  to  the  bladder  nor  abnormal  elements  in  the  urine.  Complete  recovery  fol- 
lowed operation.  Note  the  grooved  lowermost  stone,  caught  in  the  vesical  orifice, 
with  one  end  projecting  into  the  bladder  and  the  other  in  the  ureter.  This  prevents 
the  passage  of  the  stone  itself  and  dams  back  the  other  stones,  though  it  permits  the 
percolation  of  urine  into  the  bladder.  (Mr.  J  W.  B.,  age  44,  Feb.  25,  1905.  From 
J.  G.  Sherrill  and  J.  W.  Long.) 
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Bramann,  1891,  pointed  out  the  frequency  of  stone  formation  in  the  kidney  in 
cases  of  injury  of  the  vertebral  column,  numerous  confirmatory  reports,  as  that 
of  G.  Seefisch  {Dtsch.  Ztsclir.  f.  Chir.,  190S,  xciv,  426),  have  been  made.  It 
would  seem  that  this  stone  formation  occurs  independently  of  infection,  which 

invariably  follows  in  the  uri- 
nary system  from  injuries  to 
the  spinal  cord.  Rovsing  has 
suggested  that  there  may  be  a 
congenital  or  acquired  diathe- 
sis in  which  an  excessive 
amount  of  certain  salts  is  ex- 
creted. It  has  been  suggested 
in  other  quarters  that  food  has 
an  influence  and  that  certain 
alkaline  substances,  particu- 
larly alkaline  waters,  predis- 
pose to  phosphaturia ;  that 
grapes  and  tomatoes  tend  to 
produce  oxaluria.  Rheuma- 
tism and  gout  are  said  to  pre- 
dispose to  the  condition, 
liosenbach  (Dtsch.  Ztsclir.  f. 
Chir.,  1911,  cxi,  556)  has  pro- 
duced stones  in  the  kidney  of 
rabbits  and  dogs  by  feeding 
them  on  oxamid,  and  shows 
that  tying  the  ureter,  cutting 
off  the  nerve  supply,  tying  ar- 
teries, and  putting  foreign  bodies  in  the  kidney  all  markedly  favor  stone 
production. 

In  summing  up,  however,  it  must  be  confessed  that  but  little  is  known  re- 
garding the  influence  of  these  factors  on  stone  formation. 


Fig.  3n. — Stones  in  Kidney  Associated  with  Dis- 
tended Pelvis  and  Calices.  In  the  pelvis  are 
one  large  egg-shaped  stone  and  two  smaller  ones; 
one  small  stone  shows  in  upper  calyx.  Note  ex- 
cellent preservation  of  cortex  and  marked  peri- 
pelv'ic  fat  layer.  3^  natural  size.  (From  J.  Ernest 
Stokes.) 


PATHOLOGICAL  CHANGES  IN  THE  KIDNEY  PRODUCED   BY  STONE. 


Under  exceptional  circumstances  a  stone,  even  a  very  large  one,  may  remain 
for  a  long  time  in  the  kidney  and  produce  but  slight  alteration  in  its  anatomical 
structure,  as  well  as  little  influence  on  its  functional  activity.     Sooner  or  later, 
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however,  destructive  changes  of  one  kind  or  another  are  sure  to  set  in.  Obstruc- 
tions to  the  outflow  of  urine  lead  to  hydronephrosis  (Figs.  308,  309,  310  and 
311),  a  condition  observed  in  about  20  per  cent,  of  our  cases.  Heinricli  Grau 
noted  hydronephrosis  in  14  out  of  74  cases  at  autopsy.  The  dilatation  varies 
from  a  slight  dilatation  of  the  renal  pelvis  to  enormous  distention.  IS^ot  only 
the  stone,  but  more  frequently  the  pathological  process  it  gives  rise  to,  leads  to 
the  hydronephrosis.  A  very  small  stone  in  the  ureter  may  lead  to  complete 
transformation  of  the  kidney  in  this  way  (Figs.  312  and  313). 


Fig.  312. — Massive  Hydronephrosis  Due  to  Stone  in  Upper  End  of  Ureter. 

(Wm.  Osier.) 

Frequently  a  stone  kidney  will  be  found  considerably  enlarged,  owing  to  a 
marked  increase  in  its  connective  tissue,  producing  an  interstitial  nephritis. 
When  this  fibrous  transformation  has  progTessed  further  the  kidney  usually 
becomes  smaller  than  normal.  The  condition  of  chronic  interstitial  nephritis 
in  this  connection  is  a  very  common  one.  Grau  noted  it  in  30  cases  out  of  74 
of  those  which  he  studied. 

Israel  has  pointed  out  the  fibrous  fatty  change  which  takes  place  in  the 
capsule  of  the  kidney  and  the  surrounding  fat.  It  is  not  an  uncommon  occur- 
rence for  the  kidney  to  undergo  comj)lete  degeneration  and  to  be  entirely  re- 
placed by  a  fibrous  fatty  tissue  (Fig.  314). 

One  other  change  which  is  occasionally  met  with  is  cyst  formation  following 
the  obstruction  of  a  single  calyx.  Such  a  kidney  is  shown  in  Figure  285, 
except  that,  in  place  of  stone,  a  tuberculous  process  represents  the  obstructive 
factor.     The  same  condition  was  found  in  the  specimen  shown  in  Figure  315. 
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In  addition  to  these  changes,  which  occur  when  there  is  no  infection,  it  is  to 
be  remembered  that  the  presence  of  stone  continuously  predisposes  to  bacterial 
attack,  a  common  and  a  serious  complication.  A  higher  percentage  of  infection 
is  found  in  stone  kidneys  operated  on  than  in  those  discovered  by  accident  dur- 
ing post-mortem  examinations. 
For  instance,  Grau  found  infec- 
tion in  29  out  of  74  cases.  In 
our  series  there  were  73  infected 
cases  out  of  99.  The  infecting 
organism  may  be  any  of  the  pus 
formers,  and  is  not  uncommonly 
the  tubercle  bacillus.  When  in- 
fection has  once  set  in,  any 
change  from  a  mild  pyelitis  to 
complete  destruction  of  the  organ 
may  take  place. 

Pyonephroses  and  large  peri- 
renal abscesses  are  very  common 
(Figs.  315  and  359). 

Changes  in  the  opposite  kid- 
ney not  involved  by  the  stone 
process  are  common.  Legueu 
states  that,  in  38  cases  where 
stones  were  present  in  one  kid- 
ney, in  only  4  was  the  second 
kidney  absolutely  normal.  In 
our  own  series  of  55  cases,  even 
when  there  was  infection  of  the 
one  kidney,  the  other  was  apparently  absolutely  healthy  in  23.  One  of  the 
common  changes  in  the  second  kidney,  as  the  first  one  undergoes  destruction, 
is  a  compensatory  hypertrophy. 


Fig.  313. — Section  through  Kidney  Shown  in 
Last  Figure,  Showing  Size  and  Site  of 
Stones.  Note  complete  destruction  of  kidney 
parenchyma.    Yi  natural  size. 


SYMPTOMS  OF  STONE  IN  THE  KIDNEY, 


To  the  uninitiated,  stone  in  the  kidney  invariably  suggests  attacks  of  pain 
in  the  side  and  the  passage  of  blood  in  the  urine.  They  are  the  well-known 
symptoms  associated  with  kidney  colic.  We  know,  however,  that  they  arise 
from  many  pathological  conditions  of  the  kidney  beside  stone,  and  that  in  many 
cases  of  stone  they  never  occur.     There  are  few  kidney  diseases  in  which  such 
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variable  symptoms  arise  as  stone,  but  there  are  many  cases  of  renal  stone  which 
never  give  rise  to  symptoms  at  all.  On  the  other  hand,  there  are  cases  in  which 
some  complication  creates  the  symptoms,  the  case  presenting  the  picture  of  a 
pyelitis,  or  of  a  pyonephrosis.  Or,  occasionally,  of  a  tuberculosis  of  the  kidney. 
As  the  symptoms  arising  from  such  troubles,  pain,  fever,  tumor,  pyuria,  in- 
crease of  the  leukocytes  in  the  blood,  are  fully  described  in  the  chapters  devoted 
to  these  subjects,  they  will  not  be  gone  into  here.    It  seems  the  most  simple  plan 


Fig.  314. — Large  Stone  in  Pelvis  of  Kidney  and  Calices  with  Complete  Destruc- 
tion OF  THE  Kidney.  The  parench.yraa  has  been  largely  replaced  by  fatty  tissue. 
The  stone  is  fragm3nted  as  usual.  Note  that  the  large  piece  in  the  middle  has  the 
shape  of  a  pelvis,  while  the  piece  above  it  probably  originated  in  the  upper  calyx,  now 
represented  by  a  band  of  scar  tissue.     (From  Hugh  H.  Young,  Nov.  28,  1902.) 

to  consider  the  topics:  renal  colic,  pains  other  than  colic,  hematuria,  and  anuria. 
Renal  Colic. — The  colic  due  to  stone  in  the  kidney  does  not  differ  from  that 
associated  with  other  pathological  conditions  of  the  organ,  and  cannot  be  dis- 
tinguished, either  by  severity,  location,  or  radiation.  It  varies  from  a  slight 
discomfort  to  veritable  agony,  which  cannot  be  controlled  by  morphia.  The 
duration  of  the  pain  varies  from  a  few  minutes  to  hours.  The  commonest 
type  is  that  in  which  the  pain  begins  in  the  loin  and  radiates  downward  along 
the  course  of  the  ureter  toward  the  bladder,  often  to  the  ileum,  sometimes  to 
the  leg,  sometimes  to  the  ovary  or  testicle.  In  more  unusual  forms  the  pain 
radiates  toward  the  shoulder  blade,  or  over  to  the  opposite  kidney.  In  some 
cases  the  pain  remains  localized  in  the  kidney,  and  does  not  radiate  at  all. 
How  many  cases  exhibit  renal  colic?     Koughly  speaking,  about  50  per  cent. 
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Forty-six  per  cent,  of  our  cases  gave  a  history  of  pain  which  was  solely  in  the 
form  of  attacks;  11  per  cent,  of  occasional  attacks,  but  continuous  pains.  Dr. 
Hugh  Cabot  {Am.  J.  Urol.,  1912,  viii,  1)  found  a  history  of  colic  in  54  per 
cent,  of  his  50  cases.     Many  cases  which  have  one  attack  may,  after  the  lapse 


Fig.  315. — Stone  in  the  Pelvis  of  the  Kidney.  Pyonephrosis  of  the  lower  pole  and 
calices;  cystic  transformation  of  the  upper  pole,  due  to  closure  of  the  neck  of  the  major 
calyx  by  scar  possibly  induced  by  friction  of  calculus.  Only  symptom,  slight  dragging 
pains  in  left  side  when  on  feet.  Duration,  one  year.  The  right  kidney  was  perfectly 
normal.    Natural  size.    (Mrs.  J.  T.  R.,  San.  No.  2196,  May  28,  1906.    Age  56.) 
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of  a  month,  show  a  continuous  pain  and  no  further  attacks  of  colic.  Just 
as  the  duration  of  the  colic  is  a  variable  symptom,  so  is  the  frequency  of  the 
attacks.  Sometimes  months  elapse,  even  years,  between  the  single  attacks.  In 
other  cases  they  may  be  of  almost  daily  occurrence.  It  is  well  known  that  the 
passage  of  a  stone  down  the  ureter  occasions  kidney  colic.  On  the  other  hand, 
a  stone  may  exist  in  the  ureter,  as  is  shown  in  5  of  our  cases,  and  yet  never 
occasion  attacks  of  pain.  In  many  of  our  cases  of  stone  in  the  pelvis  of  the  kid- 
ney the  pain  has  been  present  only  in  attacks;  the  proportion  of  pain  in  attacks, 
however,  is  considerably  greater  in  ureteral  than  in  kidney  stones.  ]\Iany  cases 
where  there  are  no  evidences  of  obstruction  to  urinary  flow  still  have  attacks. 
This  is  true  of  large  stones  in  the  kidney  pelvis  where  there  is  no  hydroneph- 
rosis. It  is  another  confirmation  of  the  frequently  observed  attacks  of  renal 
colic  due  to  some  other  cause  than  obstructed  urinary  outflow.  During  a  severe 
attack  of  renal  colic,  in  addition  to  the  pain,  there  are  often  vomiting  and  nau- 
sea, and  frequently  some  irritability  of  the  bladder.  Where  infection  is  present 
the  urine  which  has  been  purulent  may  clear  up  and  marked  fever  develop.  An 
interesting  and  common  occurrence  is  abdominal  distention,  with  severe  pains 
in  the  abdomen  and  failure  of  gas  or  any  material  to  pass  by  the  bowel,  so  that 
the  whole  picture  strongly  suggests  intestinal  obstruction.  K^ot  a  few  such  cases 
have  actually  been  operated  upon  for  intestinal  obstruction.  Israel  has  drawn 
especial  attention  to  this  clinical  type. 

Walking  or  active  exercise  may  bring  on  attacks  of  renal  colic ;  they  may 
arise,  however,  without  any  such  apparent  mechanical  cause.  We  have  never 
observed  a  case  of  kidney  colic  on  the  opposite  side  to  that  in  which  the  stone 
was  present,  when  that  kidney  was  normal.  One  finds  frequent  reference  to  tliis 
transferred  pain  in  the  literature,  but  most  of  these  reports  probably  rest  on 
insufficient  evidence ;  for  example,  it  would  be  quite  possible  for  a  large  stone 
to  be  present  in  one  kidney  and  give  no  symptoms,  and  for  a  small  ureteral 
stone  to  be  occasioning  attacks  of  colic  on  the  opposite  side.  We  have  had  one 
case  of  obstructed  ureter  on  the  one  side  with  severe  colic,  while  on  the  other 
a  large  stone  was  present  in  the  pelvis  of  the  kidney.  This  patient  was  watched 
through  the  attack.  The  X-ray  showed  the  stone  on  the  on.e  side,  and  an 
apparently  clear  kidney  on  the  other.  Immediately  after  the  attack  the  stone 
was  removed  from  the  kidney  by  pyelotomy.  This  patient  was  well  for  several 
weeks,  when  another  attack  occurred,  requiring  opening  and  draining  of  the  kid- 
ney which  was  the  site  of  pain,  and  removal  of  the  small  stone  from  the  ureter. 

Fixed  Pains.  ^ — Fixed  pains,  usually  continuous,  may  be  in  the  back,  or  in 
front  over  the  crest  of  the  ilium,  or  near  McBurney's  point,  or  its  corresponding 
point  on  the  left  side.    These  pains  vary  greatly  in  severity,  and  are  frequently 
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attributed  to  lumbago,  gallstones,  chronic  appendicitis,  and  almost  every  con- 
ceivable condition  which  may  give  rise  to  pains  of  such  a  character.  In  32  per 
cent,  of  the  cases  in  our  series  this  was  the  type  of  pain.  It  is  almost  always 
made  much  worse  by  bodily  movements;  in  many  instances  it  prevents  active 
exercise  or  work.  Occasionally  the  reverse  of  this  deleterious  influence  of  bodily 
motion  and  exercise  has  been  met  with,  as  in  the  case  of  Westerman  (Dtsch. 
nicd.  WcJinscJir.,  1904,  xxx,  1475),  where  the  patient  was  relieved  of  his  pain 
when  he  began  to  walk.  A  number  of  our  patients  complained  that  the  pain 
was  increased  by  worry,  mental  fatigue,  and  anxiety;  nevertheless,  a  few 
patients  in  whom  psychasthenic  treatment  had  been  undertaken  reported  little 
or  no  relief  from  it. 

Hematuria. — In  practically  all  cases  blood  can  be  found  in  the  urine  imme- 
diately after  an  attack  of  colic.  In  some  cases  it  can  be  brought  on  by  exer- 
cising and  active  movements.  It  is  usually  in  small 
amounts ;  occasionally  large  hemorrhages,  simulating  those 
due  to  renal  tumors,  have  been  met  with.  We  have  ob- 
served no  cases  of  this  kind.  In  our  cases  50  per  cent,  of 
the  patients  reported  that  they  had,  at  one  time  or  another, 
observed  blood  in  the  urine.  In  30  per  cent,  of  the  cases 
blood  was  discovered  at  the  time  of  examination.  A  micro- 
scopical examination  will  sometimes  show  a  few  blood  cells 
when  there  has  never  been  enough  bleeding  to  attract  the 
patient's  attention. 

Spontaneous  Passage  of  Stones. — The  spontaneous  pas- 
sage of  stones,  especially  of  the  uric  acid  variety,  during 
or  following  an  attack  of  colic  is  not  uncommon.  In  the 
95  cases  which  form  the  clinical  basis  of  this  chapter  the 
patients  gave  a  history  of  having  passed  stones  sponta- 
neously in  10  cases.  Occasionally  very  large  stones  are 
Konigstein  (Wien.  hlin.  Wchnschr.,  1904,  xvii,  1128)  tells 

Stones  which  have  been 

As  a  symptom 

In  one  case 


Fig.  3iG.  —  Small 
Stone  Measuring 
12  X  6  X  4  MM.; 
Passed  Spontane- 
ously. Fig.  338 
shows  scratch- 
marks  made  by  it 
on  wax-tipped 
catheter.  Natural 
size.  (Mrs.  M.  M. 
G.,  Gyn.  No.  7405, 
Dec.  23,  1899.) 


passed  in  this  way. 

of  a  patient  who  passed  a  stone  as  large  as  a  hazel-nut. 

spontaneously  passed  are  pictured  in  Figures  316,  317,  and  367. 

of  stone  kidney  this  passing  of  stones  must  not  be  underestimated. 

which  came  to  our  observation,  a  man  of  50,  there  had  been  repeated  attacks  of 

renal  colic  and  some  blood  in  the  urine.     Excellent  X-ray  pictures  showed  no 

stone,  the  two  kidneys  on  cystoscopic  examination  were  found  to  be  acting 

equally,  ureteral  catheters  were  passed  without  meeting  any  obstruction.     The 

condition  had  been  present  for  several  months.     While  under  observation  the 

patient,  during  an  attack,  passed  a  small  stone  about  half  the  size  of  a  pea,  and 
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since  then  has  been  relieved  of  all  his  symptoms.     Occasionally  large  numbers 
of  small  stones  are  passed  in  this  way  over  a  period  of  years. 

Vesical  and  Urethral  Symptoms. — In  women  one  rarely  observes  the  classical 
symptom  so  often  described  in  men ;  this  consists,  in  its  worst  form,  of  a  severe 
cutting  pain,  in  its  mildest  of  a  tickling  at  the  end  of  the  urethra  after  voiding. 
This  symptom  is  particularly  characteristic  of  stones  in  the  lower  part  of  the 
ureter.  It  has  long  been  known  that  vesical  irritability,  in  some  cases  amount- 
ing to  strangury,  may  occur  with  kidney  and 
ureteral  stones  without  there  being  any  disease 
of  the  bladder  itself.  This  symptom  we  have 
found  as  commonly  in  non-infected  stone  cases 
as  in  those  associated  with  inflammation  and 
infection.  It  is  practically  as  common  when 
the  stone  is  in  the  kidney  as  when  it  is  in  the 
ureter.  During  the  attacks  of  colic  it  may  be 
quite  severe.  We  observed  it  in  40  per  cent,  of 
the  ureteral  cases,  and  in  37  per  cent,  of  the 
kidney  cases.  In  cases  where  no  infection  was 
present,  45  per  cent,  showed  more  or  less  ves- 
ical distress  during  the  attacks,  and  sometimes 
during  the  intervals.  In  the  infected  cases  the 
proportion  was  somewhat  less,  about  38  per 
cent.  In  some  cases,  in  place  of  irritation  or 
strangury,  there  was  simply  pain  in  the  blad- 
der. 

Gastrointestinal  Symptoms. — Meteorism,  as 
already  noted,  is  quite  a  common  symptom 
during  attacks  of  renal  colic,  and  also  attacks 


of   nausea    and    vomiting.      The   large    fixed 

In  six  cases  rather 


stones  cause  indigestion, 
persistent 


Fig.  317. — Long  Calculus  Passed 
Spontaneously.  Stone  sup- 
posed to  have  been  ureteral  in 
origin,  but  probably  originating 
in  a  bifid  pelvis.    (R.  L.  Payne.) 


marked  and  persistent  indigestion  was  relieved  by  the  operation. 
Calculous  Anuria — Probably  the  most  alarming  symptom  which  occurs  in 
association  with  the  stone  kidney  is  a  complete  suppression  of  urine.  In  the 
majority  of  cases  of  renal  colic  there  is  a  diminution  in  the  amount  of  urine. 
Of  all  the  causes  of  sudden  anuria  stone  is  by  far  the  commonest.  There  has 
arisen  much  discussion  as  to  the  causes  of  a  complete  anuria  due  to  stono.  F. 
Legueu  {Ann.  d.  mal.  d.  org.  genito-urin. ,  1895,  xiii,  805),  who  reviewed  this 
subject  very  completely,  positively  denies  that  the  condition  is  anything  but  a 
mechanfcal  obstruction,  and  asserts  that  both  ureters  must  be  obstructed,  or 
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that  one  ureter  is  obstructed  and  the  kidney  a  functionless  organ  on  the  other 
side.  Israel,  on  the  contrary,  has  advanced  very  convincing  evidence  of  the 
view  that  sudden  blockage  of  the  ureter  on  one  side  can  lead  to  a  complete 
anuria  of  reflex  origin  in  both  kidneys.  In  his  original  series  of  78  cases  Israel 
met  w^ith  this  complication  5  times.  Of  these  5  cases,  the  ureter  of  one  kidney 
was  plugged  with  a  stone  in  2,  the  other  kidney  being  completely  out  of  func- 
tion from  previous  disease.  In  2  cases  one  ureter  was  plugged  and  the  other 
kidney  had  ceased  secreting,  owing  to  reflex  influence  vipon  it.  In  one  case  the 
data  were  insuflicient  to  show  the  exact  condition  of  the  two  kidneys.  Four 
out  of  the  5  cases  at  the  time  of  operation  were  uremic.  One  of  the  cases 
which  was  successfully  operated  on  was  in  coma  at  the  time  of  the  opera- 
tion. In  4  of  the  5  cases  observed,  there  was  definite  disease  of  both  kid- 
neys, and  i»  the  fifth  sufficient  evidence  was  not  obtained  to  determine  whether 
there  was   disease  of  both  sides.     Evidence  for  reflex  anuria  is  afforded  in 

2  cases  by  the  fact  that,  after  removal  of  the  stone  that  obstructed  the 
ureter,  cystoscopic  examination  showed  a  return  of  flow  from  the  other  side 
at  once.  Israel  goes  further,  however,  and  shows  that  reflex  anuria  may  occur, 
not  only  from  stone,  but  from  obstruction  of  one  ureter  from  any  cause.  Dr. 
Arthur  Goetzl  experimented  on  3  dogs,  and  was  able  to  produce  a  complete 
stoppage  of  secretion  from  both  kidneys  for  a  period  of  65  minutes  in  one 
of  the  animals  by  stopping  the  secretion  from  one  kidney  through  connect- 
ing its  ureter  with  a  manometer  and  bringing  a  pressure  of  24  mm.  of  Hg. 
In  the  other  two  animals  he  succeeded  in  getting  a  marked  diminution  in  the 
amount  of  urine  secreted,  but  not  a  complete  anuria.     E-ovsing  has  reported 

3  cases  in  which  he  left  clamps  upon  the  pedicle  of  the  kidney  which  he  after- 
wards removed.  Complete  anuria  existed  in  each  case  until  the  clamps  were 
removed,  a  period  of  2  to  3  days.  F.  S.  Watson  (Am.  J.  Urol.,  1910,  vi,  18) 
refers  to  3  cases ;  Albarran,  to  one,  in  which  one  ureter  was  plugged  and  the 
opposite  kidney  was  opened,  when  secretion  began  both  from  the  nephrotomy 
wound  and  through  the  ureter.  This  case  is  also  referred  to  by  Israel,  as  well  as 
an  exactly  similar  case  of  Ransohoff,  of  Cincinnati,  and  finally  a.  case  of  Dr. 
Hugh  Cabot,  of  Boston.  In  our  series  anuria  at  time  of  operation  was  observed 
in  only  one  case,  Mrs.  S.  M.  M.,  age  61,  N^ov.  8,  1905.  In  this  patient  the  left 
kidney,  as  shown  by  autopsy,  was  completely  destroyed  and  its  ureter  closed, 
while  the  right  kidney  was  pyonephrotic  and  the  outflow  of  urine  completely 
obstructed  by  a  stone.  A  nephrotomy  was  done  on  the  right  side  and  a  large 
amount  of  pus  evacuated;  the  patient,  however,  survived  the  operation  but  24 
hours.  A  second  case,  in  which  there  was  complete  anuria,  was  Mrs.  E.  M.  M., 
age  52.    The  patient  had  a  left-sided  nephrotomy  and  removal  of  stone  in  1897. 
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In  1905  a  large  pus  kidney  on  the  left  side  was  opened  and  drained  and  stones 
removed.  At  this  time  all  kidney  tissues  seemed  to  be  destroyed.  One  year 
later,  the  patient  was  suddenly  seized  with  pain  in  the  right  side  and  had  cal- 
culous anuria.  Nephrotomy  was  done  on  a  right  hydronephrotic  kidney  caused 
by  obstruction  in  the  ureter.  The  patient  survived  this  operation  about  9 
months,  dying  in  1907.  In  addition  to  these  2  cases,  2  others  gave  histories  of 
complete  anuria  for  periods  of  24  hours.  The  first  was  Mrs.  J.  B.  S.,  Decem- 
ber 8,  1903,  age  42.  This  patient  was  shown  by  X-ray  to  have  several  large 
stones  in  the  right  kidney.  The  left  kidney  showed  no  stones.  Cystoscopic  ex- 
amination showed  both  kidneys  secreting  normal  urine.  The  function  of  the 
right  kidney,  as  shown  by  urea,  was  about  3  times  that  of  the  left  in  a  period  of 
10  minutes.  No  other  functional  tests  were  made.  This  patient  gave  a  history 
of  violent  attacks  of  pain  in  the  right  side  associated  with  anurias  lasting  for 
24  hours.  The  right  kidney  was  explored  and  3  stones  removed  by  nc])h- 
rotomy  from  its  pelvis.  The  patient  made  a  prompt  recovery  from  this  operation 
and  has  since  then  had  no  attacks  of  colic  and  no  anuria.  The  second  patient, 
A.  A.  L.,  July  3,  1900,  age  26,  had  a  left-sided  infected  stone  kidney.  Six 
days  before  coming  to  the  clinic  she  had  a  severe  attack  of  pain  in  the  left 
kidney  associated  with  chills  and  fever  and  complete  anuria.  X-ray  showed 
the  trouble  limited  to  the  left  kidney.  Separate  catheterization  of  the  ureters 
was  not  carried  out.  Patient  made  a  prompt  recovery  from  a  left-sided  neph- 
rotomy, and  left  the  hospital  well  at  the  end  of  3  weeks.  Subsequent  history 
is  not  obtainable,  as  patient  has  been  lost  sight  of.  In  each  of  these  cases  we 
have  what  is  apparently  a  true  reflex  anuria. 

A  complete  anuria,  lasting  for  over  24  hours,  was  observed  in  one  other 
patient  at  the  Cambridge  Hospital,  Cambridge,  Md  The  patient,  Mr.  B.  C, 
age  50,  was  desperately  ill  at  the  time  of  operation.  He  had  been  a  heavy 
drinker  and  had  come  into  the  hospital  under  the  care  of  Dr.  Brice  Golds- 
borough  for  delirium  tremens.  While  in  the  hospital,  resting  in  bed,  he  was 
suddenly  seized  with  violent  attacks  of  colic  in  the  right  side,  associated  with 
passage  of  large  blood  clots  through  the  bladder,  and  complete  anuria.  The 
right  kidney  was  found  greatly  enlarged  and  tender.  A  diagnosis  of  stone  kid- 
ney was  made.  At  operation  a  large  tumor  of  the  kidney  was  found,  evidently 
malignant.  The  pelvis  was  choked  with  blood  clots.  The  condition  of  the 
patient  precluded  removal  of  the  kidney,  so  that  the  operator  contented  himself 
with  opening  the  pelvis,  which  was  greatly  distended,  washing  out  the  clots  and 
packing  it.  There  was  no  secretion  from  this  kidney,  but  the  other  one 
promptly  began  to  secrete  normal  urine.  The  patient  improved  gi-eatly  for  a 
few  days,  and  it  was  hoped  that  his  condition  would  allow  an  attempt  at  re- 
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moval.    He  died,  however,  suddenly,  from  a  profuse  hemorrhage  at  the  end  of  a 
week.     This  case  is  apparently  one  of  true  reflex  anuria. 

There  is  no  case  in  the  literature  where,  at  autopsy,  a  stone  has  been  found 
plugging  one  ureter  while  the  kidney  on  the  other  side  was  healthy,  and  yet  the 
patient  during  life  has  had  a  complete  anuria  and  died  in  uremia.  This  fact 
alone  Avould  afford  absolute  evidence  of  reflex  anviria  and  of  death  from  such  a 
condition.  Kiimmell  {Ztsclir.  f.  Urol.,  1908,  ii,  329)  has  observed  complete 
anuria  six  times  in  fourteen  cases  of  double  kidney  stone.  He  says  that  he  has 
never  observed  anuria  except  when  both  kidneys  were  thoroughly  diseased. 


DIAGNOSIS. 

Previous  to  our  modern  methods,  the  diagnosis  of  stone  in  the  kidney  was  a 
most  difiicult  undertaking,  as  in  a  large  measure  it  depended  on  the  symptoms 
and  the  examination  of  the  urine.  As  is  already  evident,  symptoms  closely 
similar  to  those  of  stone  are  furnished  by  a  number  of  conditions  in  the  kidney 
of  an  entirely  different  nature.  It  was  only  possible,  therefore,  to  make  a 
probable  diagnosis  in  all  cases  except  those  in  which  stones  could  be  felt  in  the 
lower  end  of  the  ureter,  or,  very  occasionally,  by  palpation,  in  the  kidney  itself. 
The  problem  which  confronts  the  diagnostician  of  to-day  is  to  determine,  in  a 
suspected  case,  whether  the  symptoms  are  due  to  the  kidney,  and,  after  decid- 
ing that  point,  to  determine  if  the  disease  is  stone  in  the  kidney  or  the  ureter,  or 
some  other  trouble.  In  the  next  place  it  is  necessary  to  locate  the  position  of 
the  stone  or  stones  in  the  kidney  and  ureter.  Finally,  it  must  be  determined 
whether,  and  to  what  extent,  the  function  of  the  kidney  has  been  interfered 
with.  It  is  essential  to  determine  all  of  these  factors  not  only  about  the 
suspected  kidney,  but  also  about  its  fellow.  The  diagnosis  must  rest,  there- 
fore, on : 

A  general  examination  of  the  patient,  temperature,  pulse,  blood  pressure, 
etc. 

Examination  of  urine. 

Palpation  of  the  urinary  tract,  especially  of  the  terminal  portion  of  the 
ureters. 

Ureteral  catheterization,  and  estimation  of  the  functional  activity,  and  the 
morbid  condition  of  the  urine  of  each  kidney  separately. 

Use  of  the  wax-tip  catheters  to  secure  scratch  marks. 

X-ray  pictures. 

General  Examination  of  the  Patient. — It  is  through  the  general  examination 
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of  the  patient  that  the  physician  determines  what  deleterious  effects  have  been 
produced  on  the  general  system  and  health.  In  the  end  stages  of  renal  insuffi- 
ciency due  to  stone,  one  has  the  same  symptoms  which  follow  renal  iiisutficiency 
from  any  other  cause.  There  are,  first,  headaches,  nausea,  and  vomiting,  and, 
finally,  coma ;  a  high  blood  pressure  is  very  commonly  present.  Klimmell  draws 
attention  to  the  lowering  of  the  freezing  point  of  the  blood  in  cases  of  renal 
insufficiency  due  to  stone.  He  considers  that  a  freezing  point  of  below  62° 
always  indicates  marked  renal  insufficiency.  He  points  out  that,  in  cases  of 
calculous  anuria,  on  the  first  day  the  freezing  point  of  the  blood  may  be  normal 
but  that  within  a  day  or  two  it  rapidly  falls. 

The  general  examination  affords  much  information  regarding  sepsis.  In  the 
acute  stages  of  pyonephrosis  there  is  always  fever,  and  this  may  be  very  high; 
sometimes  the  fever  is  continuous  and  at  other  times  shows  an  intermittent 
septic  character,  the  typical  curve  ascribed  to  pyemia.  Elevation  of  bodily  tem- 
perature frequently  occurs  after  a  mild  pyelitis,  as  well  as  pyonephrosis.  On 
the  other  hand,  in  the  old  cases  it  is  not  uncommon  to  find  large  amounts  of 
sacculated  pus  with  no  elevation  of  temperature.  This  matter  is  fully  discussed 
under  Pyelitis  and  Pyonephrosis. 

In  addition  to  the  anemia  found  in  many  of  the  old  cases  one  finds  here 
the  changes  in  the  white  blood  cells  described  under  Pyonephrosis  and  Pyelitis. 
In  a  general  way  the  increase  in  the  leukocytes  and  in  the  relative  increase  of 
the  polymorphonuclear  forms  runs  parallel  to  the  temperature,  that  is,  in  cases 
of  pyonephrosis.  Occasionally,  however,  with  a  normal  temperature,  there  may 
be  an  absolute  count  of  from  12  to  18  thousand  and  the  polymorphonuclear 
leukocytes  show  a  relative  proportion  as  high  as  80  per  cent.  On  the  other 
hand,  where  we  have  merely  an  inflammation  of  the  mucous  membrane  of  the 
pelvis  the  temperature  may  rise  to  103°  or  104°  and  still  no  changes  in  the 
blood  be  observable.  The  nature  of  the  infecting  organism  apparently  has  no 
influence  in  determining  this  matter,  although  pure  tuberculous  infection,  even 
in  the  presence  of  large  amounts  of  pus,  does  not  show  an  increase  in  the 
polymorphonuclear  leukocytes  of  the  blood. 

Examination  of  the  Urine.— A  careful  study  of  the  urine  can  afford  useful 
information  in  diagnosing  stone  in  the  kidney,  and  frequently  it  is  of  greatest 
importance  in  drawing  the  observer's  attention  to  the  condition  and  pointing 
out  the  necessity  of  a  complete  urological  examination. 

One  occasionally  finds  gravel  or  small  stones  in  the  urine  of 
patients  suffering  with  stone  kidney,  and,  as  already  pointed  out  under  Sj'mp- 
toms,  this  occurrence  is  not  uncommon. 

The  presence  of   blood    is  a  frequent  and  valuable  sign.     Immediately 
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after  an  attack  of  renal  colic,  blood  cells  are  almost  always  present  in  the  urine. 
Often  in  the  intervals  between  attacks  blood  cells  are  present,  and  occasionally 
a  hemorrhage  of  moderate  degree  may  occnr  without  pain  and  be  due  to  stone. 
In  general  the  blood  which  enters  the  urine  from  stone  in  the  kidney  is  in  small 
amounts,  often  determinable  solely  by  microscopic  examination.  At  the  time 
of  observation  30  per  cent,  of  our  patients  showed  blood  in  the  urine  on  micro- 
scopical examination.  We  have  not  observed  a  case  of  severe  hemorrhage 
due  to  stone  in  the  kidney,  although  a  number  of  such  cases  are  on  record.  It 
is  evident  that  if  the  kidney  which  contains  stones,  and  in  which  the  attack  of 
colic  occurs,  is  entirely  shut  off  from  the  bladder  the  urine  will  be  perfectly 
clear,  even  during  and  after  an  attack  of  colic.  Whenever  blood  is  present  one 
is  likely  to  find  albumi  n  by  the  ordinary  clinical  tests.  Occasionally,  albu- 
min may  be  present  in  excess  of  the  blood.  The  presence  of  such  albumin  and 
a  history  suggestive  of  stone  is  further  confirmation  of  a  probable  diagnosis. 
The  disease  in  which  microscopic  blood  is  most  commonly  found  in  the  urine 
is  Bright's  disease.  Attacks  of  colic,  however,  are  not  common  in  it,  and  the 
diagnosis  is  suggested  by  the  abundance  of  casts.  On  the  other  hand,  we  have 
found  casts  quite  as  frequently  in  the  urine  of  our  stone  cases  as  in  those  of 
essential  hematuria  and  nephralgia,  and  they  are  also  as  common  as  in  the 
tumor  cases.  Many  cases  of  stone  in  the  kidney  during  the  quiescent  period 
show  no  abnormal  elements  whatever  in  the  urine.  In  those  cases  where,  in 
addition  to  stones,  infection  is  present  in  the  kidney,  pus  and  bacteria 
are  constant  accompaniments,  provided  the  urine  from  the  infected  side  gains 
entrance  to  the  bladder.  In  certain  cases  of  double  kidney  and  of  focal  abscess 
in  the  kidney,  a  stone  kidney  which  is  infected  may  show  no  pus  or  bacteria. 
The  amount  of  pus  may  vary  from  a  few  cells  to  great  quantities. 

The  proportion  of  infection  in  some  instances  is  quite  high.  In  our  series, 
out  of  99  cases,  73  had  been  infected.  Though  the  commonest  infecting  organ- 
ism is  the  colon  bacillus,  we  have  observed  the  various  forms  of  -pyogenic  cocci, 
the  bacillus  proteus,  the  bacillus  pyocyaneus,  the  bacillus  typhosus,  and,  in  five 
cases,  the  tubercle  bacillus. 

Palpation. — Palpation  in  some  cases  gives  conclusive  evidence  of  stone  in 
the  kidney  and  in  the  ureter.  Much  more  frequently  the  demonstration  of 
increased  size  in  the  organ  palpated  and  of  tenderness  merely  indicates  the 
site  of  the  trouble  without  definitely  showing  its  nature.  During  an  attack  of 
renal  colic  the  renal  region  is  nearly  always  very  tender.  This  tenderness  may 
extend  over  the  entire  side  and,  in  many  cases,  over  the  entire  abdomen.  There 
is  frequently  marked  muscle  spasm  of  the  affected  side.  In  the  intervals  be- 
tween attacks,  and  in  those  cases  where  there  are  no  attacks,  there  may  be  ten- 
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deriiess  over  the  kidney,  or  at  some  point  in  the  ureter  when  the  stone  is  ure- 
teral. As  noted  under  Pathology  a  large  proportion  of  stone  kidneys  are  en- 
larged ones,  but  exceptions  to  this  rule  may  be  found  in  the  earlier  stages  and, 
occasionally,  in  the  later,  where  the  kidney  has  been  entirely  destroyed  bv 
atrophy.  It  has  been  the  good  fortune  of  some  observers  to  palpate  stones  in 
the  kidney  during  life.  This  is  only  possible  when  the  patient  is  very  thin, 
when  the  kidney  is  low  and  the  stones  very  large.  We  have  succeeded  in  doing 
this  in  2  cases  during  the  past  year.  In  98  cases,  where  careful  notes  were 
obtained,  the  kidney  was  palpable  46  times,  and  not  palpable  52.  Many  of  the 
cases  in  which  the  kidney  was  palpable  were  large  pyonephroses.  On  the  other 
hand,  when  the  kidney  is  high — this  is  especially  true  in  the  male — it  may  not 
be  palpable  even  when  greatly  enlarged.  Percussion  in  such  a  ease  frequently 
shows  a  marked  increase  in  dullness  in  the  back  on  the  affected  side.  It  is 
especially  interesting  to  note  that  we  have  been  able  to  palpate  the  kidney  in 
less  than  half  the  cases,  when  we  remember  that  the  normal  kidney  can  be  pal- 
pated in  women  in  fully  50  per  cent,  of  the  cases.  It  would  seem,  therefore, 
that  at  times  the  adhesions  about  the  kidney,  due  to  the  irritation  of  stone  in 
it,  actually  make  it  more  difficult  to  palpate  than  when  it  is  normal.  While, 
therefore,  palpation  of  the  kidney  gives  us  but  moderate  information,  palpation 
of  the  ureter,  more  particularly  of  the  vesical  end  of  the  ureter,  is  most  impor- 
tant, i)articularly  in  women.  Stones  can  often  be  found  by  vaginal  examina- 
tion. The  procedure  is  illustrated  in  Figure  318.  We  have  made  a  diagnosis 
of  stone  in  the  ureter  in  this  way  in  8  cases  out  of  a  total  of  20  with  ureteral 
stone.  One  can  readily  palpate  the  ureter  through  the  vaginal  wall  up  to  the 
level  of  the  junction  of  cervix  and  corpus  uteri;  the  stone  in  such  a  case  can 
be  pressed  against  the  pelvic  wall  and  felt  as  a  hard  body.  Pressure  on  the 
stone  often  causes  pain  in  such  cases,  and  frequently  irritates  the  bladder  and 
excites  a  desire  to  urinate.  Not  infrequently  a  stone  can  be  felt  at  one  examina- 
tion and  not  at  the  next,  owing  to  its  having  slipped  up  in  the  ureter,  Wlien 
the  stone  is  higher  up  in  the  ureter  it  can  sometimes,  especially  on  the  left  side, 
be  felt  by  rectal  examination. 

Considerable  information  is  obtained  by  using  one  hand  in  abdominal  pal- 
pation, in  addition  to  the  palpating  hand  below.  In  the  male,  rectal  examina- 
tion is  the  only  form  of  palpation  that  one  can  use. 

Catheterization  of  the  Ureters. — By  catheterization  of  the  ureters  one  can 
frequently  positively  demonstrate  the  presence  of  stone  as  well  as  its  location, 
and  likewise  determine  the  functional  activity  of  one  or  both  sides,  besides 
ascertaining,  in  cases  of  infection,  whether  one  or  both  kidneys  are  involved. 

Sometimes  the  examiner  is  fortunate  enough  to  diagnose  stone  in  the  ureter 
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br  a  simple  cystoscopic  examination.  This  is  true  in  those  eases  where  a 
stone  is  present  in  the  lower  ureter  arid  projects  through  the  orifice  into  the 
bladder.  Such  an  observation  was  made  by  Dr.  Hugh  Young  (Fig.  319)  and 
likewise  by  Dr.  IT.  T.  JSTewland  (Fig.  320).  We  have  observed  a  similar  con- 
dition in  one  of  our  patients,  Mrs.  P.  H.,  No.  916.     History  of  attacks  of.  pain 


Fig.  318. — Palpation  of  Ureteral  Stone  through  the  Rectum.  It  is  possible  to 
reach  a  higher  point  in  the  ureter  through  the  rectum  than  through  the  vagina.  The 
procedure  is  therefore  one  of  considerable  value,  especially  when  the  stone  is  on  the 
left  side. 

in  right  kidney  over  period  of  ten  years.  Stone  in  kidney  removed  by  neph- 
rotomy. Stone  in  ureter,  which  showed  on  cystoscopic  examination,  removed 
intravesically.  In  another  case,  Mrs.  R.  A.,  age  45,  April  17,  1902,  the  stone 
did  not  show  in  the  bladder,  but  the  calculi  in  the  lower  part  of  the  ureter 
caused  a  prolapse  of  the  ureteral  wall,  making  a  little  hard  colliculus  in  the 
bladder.  The  calculi  and  the  operative  procedure  employed  for  their  removal 
are  well  shown  in  Figures  371,  372,  and  373. 
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In  addition  to  the  appearance  of  the  stone  itself  and  its  protuberances  as 
in  the  case  described,  it  is  qnite  common  in  the  infected  cases  to  observe  the 
reddening  and  irritation  due  to  inflammation  aronnd  the  orifice  of  th^  affected 
side,  similar  to  the  conditions  observed  in  tuberculous  kidneys. 

By  catheterization  of  the  ureters  the  diagnosis  is  still  further  advanced.  In 
the  first  place,  if  the  stone  is  in  the  ureter,  there  may  be  an  absolute  obstruction 


Fig.  319.— Stone  Protruding  from  Ureteral  Orifice  into  the  Bladder.  Exposure 
through  suprapubic  incision,  and  removal  b}'  slitting  the  ureteral  orifice.  A  smooth 
stone  would  probably  have  passed  spontaneously.  Note  the  rough  crystalline  surface  of 
this  calculus.    (Operation  by  Hugh  Young,  Apr.  16,  1905.) 
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to  the  i^assage  of  the  catheter  on  the  affected  side.  The  catheter  is  sometimes 
caught  in  a  stricture  and  firmly  held.  If  catheters  are  introduced  into  both 
ureters  at  the  same  time,  and  the  one  goes  all  the  way  to  the  kidnej^,  while  the 
other  goes  only  to  the  obstruction,  one  gets  a  graphic  illustration  of  how  much 
farther  one  enters  than  the  other  by  drawing  them  out  simultaneously.  As  the 
two  kidneys  are  usually  equidistant  from  the  bladder,  it  is  possible  to  tell  how 
far  the  ureteral  stone  lies  from  the  kidney.  It  is  also  easy  to  show  by  actual 
measurement  how  far  it  lies  from  the  ureteral  orifice   (Fig.  321).     When  the 

stone  is  in  the  kidney  the  catheter 
gives  no  direct  evidence  as  to  its 
presence  unless  the  shellac  is 
scratched  off  or,  as  has  happened 
in  a  few  cases,  a  piece  of  stone  is 
caught  in  the  eye  of  the  catheter 
and  removed.  It  is  of  interest  to 
note  here  that  the  development  of 
the  wax-tipped  inethod  of  deter- 
mining stone  originated  in  an  ex- 
perience of  one  of  us  (H.  A. 
Kelly)  in  the  case  of  ^Ers.  R.  B. 
W.,  August  18,  1895.  The  ap- 
pearance of  the  catheter  and  the 
stone  that  scratched  it  are  shown 
(Fig.  322).  In  this  case  the  in- 
troduction of  a  catheter,  in  addi- 
tion to  allowing  the  escape  of  a 
small  quantity  of  purulent  urine, 
also  on  withdrawal  showed  the  catheter  scratched  and  a  small  particle  of  stone 
in  its  eye.  Within  the  next  year  scratch-marks  were  definitely  obtained  in  the 
wax  coating  which  we  had  then  begun  to  employ.  In  passing,  it  is  of  interest 
to  note  that  in  two  subsequent  cases,  stones,  or  rather  fragments  of  stones,  were 
found  in  the  eyes  of  catheters  which  had  been  passed  into  the  ureters.  One  of 
these  was  in  the  case  of  Mrs.  L.  L.,  February  23,  1907.  The  patient  had  a 
large  calculus  in  the  pelvis  of  the  right  kidney,  which  was  removed  subsequently 
by  nephrotomy.  Another  case  was  that  of  Mrs.  P.  H.,  March,  1900,  where  a 
small  fragment  was  brought  down  by  the  catheter.  Occasionally  one  obtains  a 
grating  sensation  on  striking  the  stones  with  the  catheter. 

It  must  be  borne  in  mind  that  several  conditions  may  cause  the  obstruction 
of  the  catheter  in  the  ureter,  and  the  meeting  of  such  an  obstruction  by  no 


Fig.  320. — Prolapse  of  Vesical  Knd  of  Ureter 
INTO  Bladder,  Due  to  Stone.  (From  H.  L. 
Newland,  March  19,  1906.) 
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Fig.  321. — Determination  of  the  Distance  of  an  Obstruction  in  the  Ureter  from 
THE  Bladder.  Let  x  represent  this  distance,  and  50  cm.  the  length,  of  the  catheter. 
By  deducting  the  length  of  the  speculum,  plus  the  length  of  the  catheter  outside  of 
the  speculum,  from  50  cm.  we  have  the  value  x,  or  the  distance  from  the  vesical  orifice 
of  the  ureter  to  the  obstruction,  which,  in  this  case,  is  a  stone  in  the  ureter. 

means  positively  indicates  stone.  This  is  the  case  in  ureteral  strictures  due  to 
previous  ureteritis,  tuberculosis  of  the  ureter,  etc.  Indeed,  in  some  of  the  old 
tuberculous  strictures  one  may  actually  obtain  a  gouging  of  the  wax-tip.  It 
is  well,  too,  to  recall  that  kinks  and  folds  in  a  ureter  which  is  normal  may  lead 
to  obstruction.     This  is  by  no  means  an  uncommon  occurrence.     In  most  cases, 


Fig.  322.— Gouged  Renal  Catheter  Holding  in  Its  Eye  a  Small  Fragment  of  Stone. 
a  shows  catheter  and  stone,  actual  size;  b,  gouged  tip  of  catheter,  9  times  magni- 
fied; c,  fragment  of  stone,  showing  plainly  the  whitish  surface  of  the  fracture,  IS  tmies 
magnified.  These  specimens  are  of  great  interest  in  that  they  led  to  the  conception 
and  development  of  the  wax-tipped  method.  The  gouges  shown  arc  m  the  shellac 
covering  of  the  catheter.  The  patient  was  referred  to  me  by  N.  S.  DaAis  and  was 
subsequently  operated  upon  by  the  late  F.  Hcnrotin,  confirmmg  the  diagnosis.  (Mrs. 
R.  B.  W.,  San.  No.  126,  Sept.  25, 1894.) 
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by  varying  the  point  and  size  of  the  catheters  used,  such  conditions  can  be 
differentiated  from  true  strictures.     It  is  of  interest  to  note  here,  too,  that  in 


Fig.  323. — Bilateral  Stone  Kidney;  Large  Coral  Stone  Filling  Pelvis  and  Calices 
OF  Right  Kidney.  The  left  is  a  double  kidney  with  two  ureters,  the  upper  pelvis  and 
calices  were  filled  with  a  stone  and  small  fragments  of  calculi  were  present  in  the  ureter. 
The  lower  pelvis  and  ureter  were  clear.  The  X-ray  showed  a  stone  shadow  in  the  right 
kidney  but  none  in  left,  because  the  plate  was  placed  too  low.  Note  upper  limit  of 
skiagraph  indicated  by  the  rectangle.  Furthermore,  the  catheter  which  entered  the 
left  ureteral  orifice  passed  into  the  lower  pelvis  of  this  kidney  and  clear  urine  was  ob- 
tained; if  it  had  been  introduced  only  a  few  cm.  from  the  vesical  orifice,  pus  would 
then  have  been  found  and  suspicion  aroused.     (Case  of  H.  H.  Young,  1901.) 
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these  cases  the  function  of  the  kidney  is  not  in  the  slightest  impaired,  either  in 
reference  to  the  rhythmic  spurting  or  the  amount  of  substances  excreted. 

By  means  of  the  ureteral  catheter  the  urine  can  be  collected  separately 
from  each  kidney,  and  it  can  be  determined  just  what  elements,  normal  and 


Fig.  324. — Renal  Catheter   Entering   Pelvis   of  Kidney  and  Striking  a  Large 
Branched  Stone.     A  wax-tipped  catheter  under  such  conditions  will  show  gouges. 


pathological,  are  present  on  either  side.  In  addition  to  the  chemical  and  bac- 
teriological methods,  and  microscopical  examinations,  ordinarily  in  use,  the 
relative  function  of  the  two  kidneys  can  be  studied.  In  the  chapter  dealing 
with  the  Functional  Methods  of  Determining  the  Activity  of  the  Kidney  the 
details  of  these  procedures  are  described,  and  it  suffices  to  note  here  that  every 
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degree  of  change,  from  no  interference  with  the  function  to  complete  destruc- 
tion of  the  kidney,  may  be  observed. 

The  functional  tests  alone  can  give  no  positive  evidence  of  either  the  pres- 


FiG.  325. — Wax-tipped  Catheter  Scratched  on  Both  Sides.  (See  Fig.  370.)  Calculous 
pyonephrosis,  left,  hydronephrosis  and  hydroureter  of  right  kidney,  the  latter  due  to 
a  small  stone  in  the  ureter  just  above  the  crossing  of  uterine  artery.  The  patient  had 
recurring  attacks  of  colic  in  both  kidneys  at  irregular  intervals  of  one  month  to  two 
years,  over  a  period  of  eleven  years.  Both  kidneys  active;  the  left  showing  colon  bacilli 
and  pus  in  urine.  Both  sides  furnished  scratch-marks  on  the  wax-tipped  catheters. 
Death  about  5  months  later  from  intestinal  obstruction.  (Mrs.  E.  J.,  Gyn.  No.  7762, 
age  32;  May  23,  1900.) 

ence  or  absence  of  stones.  What  they  show  is  the  functional  activity  of  the 
kidney.  They  may  suggest  that  stone  is  present  by  some  change  in  function  in 
conjunction  with  the  history  and  findings,  and  they  do  afford  data  which  will 
guide  the  operator  as  to  the  best  and  safest  operation. 

Another  point  which   the  renal   catheter   makes   it   possible   to   ascertain, 
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through  injection  of  the  pelvis  with  sterile  salt  solution,  is  whether  or  no  there 
is  a  dilated  pelvis ;  in  other  words,  whether  there  is  a  hydronephrosis.  In  our 
series,  where  this  measure  was  accurately  carried  out,  this  point  was  determined 


Wax  tipped 
bougies 


Fig.  326. — ^Waxing  Tip  of  Renal  Catheter.  The  tip  of  the  catheter  is  dipped  in 
melted  wax  which  hardens  on  exposure  to  air.  The  proper  extent  of  waxing  the  tip 
is  shown  in  the  catheters  to  the  right.  In  certain  cases  it  is  of  advantage  to  place 
strips  of  wax  along  the  catheter,  as  shown,  or  to  wax  the  entire  catheter. 

before  operation  in  20  cases.  The  knowledge  of  such  a  condition  is  often  of 
value  in  interpreting  markedly  dislocated  shadows  in  X-ray  pictures.  It  is 
also  very  helpful  to  confirm  the  location  of  shadows  in  the  X-ray  pictures  by 
injections  of  collargol  or  silver  iodid.     In  stone  cases,  as  in  all  other  kidney 
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conditions,  the  question  of  determining  whether  the  kidneys  are  the  cause  of 
the  trouble  frequently  arises,  and  there  is  nothing  which  affords  such  direct 
evidence  as  the  pain  produced  by  injecting  kidneys.  In  a 
large  number  of  our  cases  this  procedure  was  carried  out,  and 
it  has  always  given  positive  evidence  that  the  kidney  is  the 
organ  involved.  The  technique  and  description  of  this  pro- 
cedure is  given  in  Chapters  X  and  XVI. 

In  connection  with  the  ureteral  work  certain  anomalies 
of  the  kidneys  should  be  kept  in  mind,  especially  that  of 
double  pelvis  and  bifurcated  ureter.  We  met  with  such  a 
case  recently,  where  there  were  stones  in  the  lower  pelvis  on 
both  sides.  On  the  right  side,  in  addition,  there  was  pyo- 
nephrosis of  the  lower  pelvis.  The  X-ray  showed  stones  in 
both  kidneys  and  remarkably  low  down. 
The  bladder  urine  contained  an  abundance 
of  pus  cells.  On  catheterizing  the  ureters 
the  urine  from  both  sides  was  clear  and 
contained  no  pus  on  microscopical  exam- 
ination. The  bladder  itself  looked  per- 
fectly normal.  This  patient  was  Mrs.  J. 
P.,  February  18,  1910.  Without  the  thor- 
ough examination  of  the  bladder  in  such  a 
case  a  diagnosis  of  vesical  pus  would  have 
been  made.  A  similar  case  has  been  ob- 
served and  reported  by  Dr.  Hugh  Young. 
The  conditions  in  his  case  are  well  shown 
in  Figure  323.  It  should  also  be  borne  in 
mind  that  occasionally  the  foci  of  infection,  located  perhaps 
in  a  single  calyx,  become  closed  off  and  leave  clear  urine  for 
a  time. 

The  Use  of  the  Wax-tipped  Catheter  to  Secure  Scratch 
Marks. — Before  the  introduction  of  the  X-ray,  which  it  pre- 
ceded by  several  years,  this  was  the  solitary  method  for  posi- 
tively diagnosing  stones  in  the  ureter  and  the  kidney.  The 
method  was  first  reported  by  H.  A.  Kelly  (Medical  News, 
1895,  Ixvii,  593).  Since  its  introduction  it  has  become  one 
of  the  most  successful  methods  employed  in  his  clinic,  and  has,  on  several 
occasions,  afforded  evidence  of  stone  when  all  other  methods,  including  the 
X-ray,  have  failed  to  show  the  condition.    The  wax-tipping  of  the  catheter  does 


Fig.  327.  —  Wax- 
tipped  Cath- 
eter. Actual 
size.  Note  long 
eye.  In  waxing, 
care  must  be 
taken  not  to  ob- 
struct this. 


Fig.  328. —  Flat 
Facet  on  Wax- 
tipped  Cath- 
eter, Due  to 
Rubbing  Side 
OF  Speculum. 
Note  difference 
in  appearance 
between 
scratches  and 
gouges  due  to 
striking  against 
a  stone. 
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not  interfere  with  its  use  for  the  other  examinations,  and  it  is  a  regular  routine 
to  use  a  catheter  so  waxed  in  each  new  catheterization.  The  actual  method  by 
which  the  scratches  are  produced  is  shown  in  a  schematic  way  in  Figures  324 
and  325. 

The  wax  mixture  is  composed  of  dental  wax  and  olive  oil  mixed  too-ether 
and  melted  in  the  proportions  of  two  parts  wax  and  one  part  oil.     The  propor- 


FiG.  329. — Method  of  Examining  Wax-tipped  Catheter.  Figure  to  the  right  shows 
method  of  examining  wax-tipped  catheter  with  magnifying-glass  after  its  removal 
from  kidney.  Figure  to  the  left  shows  the  appearance  of  wax  after  scraping  against 
a  stone  in  the  pelvis  of  the  kidney. 


tion  of  wax  may  be  increased  in  very  hot  weather.  This  mixture  is  poured 
into  an  open  bottle  holding  an  ounce,  or  into  an  ordinary  test-tube,  where  it 
quickly  solidifies.  The  waxing  of  the  catheter  is  carried  out  by  first  melting 
the  wax  in  the  bottle  and  then  dipping  the  point  of  the  catheter  into  it,  taking 
care  not  to  occlude  its  eye.  The  wax  should  be  distributed  in  an  even,  smooth 
coat,  such  as  shown  in  Figures  326  and  327.  It  hardens  on  the  catheter  imme- 
diately. Such  a  coating  readily  scratches  when  it  strikes  a  stone.  Before 
using  such  a  catheter  it  should  always  be  examined  to  see  tliat  the  wax  is  evenly 
distributed.  It  is  an  easy  procedure,  with  the  open-air  cystoscope  and  the 
patient  in  the  knee-breast  posture,  to  introduce  such  a  catheter  into  the  ureter. 
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This  must  be  done  with  care  to  avoid  touching  the  side  of  the  speculum.  Strik- 
ing the  speculum  makes  a  flat,  smooth  facet,  which  cannot  be  mistaken  for  the 
gouge  of  the  calculus  (Fig.  328). 

After  introducing  the  catheter  into  the  ureter  it  is  stripped  off  the  stylet 


Fig.  330. 


Fig.  331. 


Fig.  332. 


Fig.  333. 


Fig.  334. 


Fio.  335. 


Fig.  330. — Gouges  on  Wax-tipped  Catheter  from  Impact  against  a  Ureteral  Stone 

(Mrs.  H.) 

Fig.  33L — Wax-tipped  Catheter  Deeply  Gouged  by  Impact  against  Stone  in  Right 
Kidney.  A  skiagraph  was  considered  impossible  on  account  of  very  thick,  fat,  abdominal 
walk  The  symptoms  were  frequent  attacks  of  colic  in  the  right  side.  The  wax-tipped 
diagnosis  was  not  confirmed  by  operation,  as  the  patient  refused  to  have  anything 
done.     (Mrs.  D.  W.    Gyn.  No.  9951.    Oct.  6,  1902.) 

Fig.  332. — Gouged  Wax-tipped  Catheter.  Stones  in  both  kidneys.  The  scratch-marks 
in  this  case  were  caused  by  a  stone  in  the  pelvis  of  the  left  kidney.  (Miss  F.  S.  Gyn. 
No.  8458.    June  14,  1902.) 

Fig.  333. — Gouged  Wax-tipped  Catheter  Making  Positive  Diagnosis  Where  X-ray 
Pictures  Had  Failed  to  Show  Stone.  The  sjnnptoms  were  repeated  attacks  of  colic 
in  the  left  kidney,  over  a  period  of  four  years.  Mild  colon  bacillus  infection  of  the 
pelvis  of  the  left  kidney;  hydronephrosis  of  60  c.  c.  Functional  activity  of  two  sides 
equal.  Seven  stones  were  found  in  the  pelvis  at  operation.  (Mrs.  J.  A.  S.,  Gyn.  No. 
11104,  March  16,  1904.) 

Fig.  334. — Deeply  Scratched  Wax-tipped  Catheter,  Due  to  Impact  against  a  Stone 
IN  Left  Ureter.  This  stone  was  subsequently  passed  spontaneously.  (Mrs.  S.  W. 
Gyn.  No.  11220,  March  1,  1904.) 

Fig.  335. — Gouged  Wax-tipped  Catheter,  from  Impact  against  Stone  in  Pelvis  of 
Right  Kidney.  Single  large  stone  in  pelvis  of  right  kidney  occasioning  symptoms  for 
two  years,  comphcated  by  mild  proteus  infection.  Treatment,  nephrolithotomy. 
Prompt  recovery.    (Mrs.  J.  B.  R.,  San.  No.  878,  Jan.  30,  1900.) 
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and  pushed  inward  until  it  reaches  an  obstruction  which  may  be  the  pelvis  of 
the  kidney.  Here  it  is  onr  custom  to  move  it  gently  to  and  fro  two  or  three 
times.  The  catheter  is  left  in  place  while  the  various  tests  are  being  made. 
When  these  are  finished  we  have  the  patient  rise  up  on  her  knees  with  the  body 
vertical,  and  pull  the  catheter  downward.  This  is  done  in  order  to  make  any 
stone  drop  to  the  ureteral  orifice  of  the  pelvis  of  the  kidney  and  come  in  contact 


Fig.  336. — Gouged  Wax-coated  Catheter  and  the  Stone  which  Caused  Gouges.  The 
catheter  to  the  left  is  the  same  as  that  to  the  right;  in  the  one,  the  tip  is  shown  and  in 
the  other  a  part  of  the  catheter  24  cm.  from  tip.  The  larger  picture  of  the  stone  is  magni- 
fied to  the  same  degree  as  the  catheter;  the  smaller  picture  shows  the  stone  three- 
quarters  natural  size.  The  stone  in  this  case  was  embedded  in  the  wall  of  the  vesical 
end  of  the  ureter.  The  symptoms  were  severe  attacks  of  renal  coUc  extending  over 
four  months.  The  pain  was  referred  to  the  kidney.  The  stone  was  removed  by  extra- 
peritoneal abdominal  incision.     (Miss  I.  McB.,  Nov.  25,  1905.) 


with  the  catheter  as  it  is  withdra^vn.  The  patient  can  then  resume  the  knee- 
breast  posture  and  the  catheter  is  steadily  drawn  outward.  The  vulva  is  held 
apart  so  as  to  avoid  contact  with  the  catheter.  The  withdra^vn  catheter  is  then 
taken  to  a  bright  light  and  examined  with  a  lens  which  magnifies  from  3  to  5 
diameters.  The  scratch-marks,  when  present,  are  then  readily  observed  (Fig. 
329).  They  vary  greatly  in  appearance  and  in  general  situation.  Various 
types  of  scratching  are  shown  in  Figures  330-341.     It  is  possible  to  deter- 
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mine  the  position  of  the  stone  in  the  ureter  in  those  cases  where  the  catheter 
passes  the  stone  by  waxing  the  catheter  in  little  strips  from  its  point  down- 
ward, or,  as  Dr.  John  A.  Sampson  suggests,  by  coating  the  entire  catheter.     In 


Fio.  337. 


Fig.  338. 


Fig.  339. 


Fig.  340. 


Fig.  337. — Gouged  Wax-tipped  Catheters.  Note  different  appearance  of  gouges  due 
to  impact  against  same  stone  by  two  catheters,  introduced  on  separate  occasions.  Dura- 
tion of  illness,  18  months.  Severe  attacks  of  pain  in  right  side ;  colon  bacillus  infection 
of  right  kidnev;  cystitis.  Right  nephrolithotomy.  Prompt,  permanent  relief.  (Mrs. 
L.  L.,  San.  No.  1275,  Dec.  5,  1901.) 

Fig.  338. — Deeply  Gouged  Wax-tipped  Catheter,  from  Impact  against  Stones  in 
Pelvis  op  Kidney  as  Well  as  in  Ureter.  Both  kidneys  were  secreting  approximately 
equally,  and  normally,  in  spite  of  a  moderate  hydronephrosis  of  the  left  kidney.  Ne- 
phrotomy and  removal  of  one  large  stone  from  the  pelvis  of  the  kidney.  Subsequent  to 
operation,  the  small  calculus  shown  in  Fig.  316  was  passed  spontaneously.  This  patient 
has  remained  well.    (Mrs.  M.  M.  G.,  Gyn.  No.  7455,  Dec.  23,  1899.) 

Fig.  339.— Gouged  Ureteral  Catheters  Obtained  from  Catheterizing  the  Two 
Kidneys.  In  this  case  both  pelves  contained  stones,  the  left  kidney  was  entirely  func- 
tionless,  the  right  kidney  infected  with  streptococcus.  Stones  in  right  kidney  removed 
by  nephrotomy.  Death  three  weeks  later  from  uremia.  (Miss  A.  C.  T.,  Gyn.  No. 
7648,  March  17,  1900.) 

Fig.  340.— Gouges  in  Wax-tipped  Catheter  Due  to  Stone  in  Right  Ureter.    (Mrs." 
R.  D.,  U.  p.  I.,  Apr.,  1902.     From  W.  W.  Russell.) 
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such  a  case  a  ureteral  stoue  will  scratch  from  the  tip  all  the  way  down  to  the 
point  on  the  catheter  which  is  in  contact  with  the  stone,  when  the  tip  is  in  con- 
tact with  the  pelvis  of  the  kidney.  The  point  of  the  catheter  which  is  in  the 
vesical  orifice  of  the  ureter  can  likewise  be  marked. 

This  wax-tip  catheter  method  has  proved  of  aid  in  some  cases  of  retrograde 
catheterization  from  the  pelvis  of  the  kidney  after  nephrotomy.  Such  a  case 
was  observed  through  the  courtesy  of  Dr.  Wm.  Halsted,  October  26,  1900.  The 
patient,  a  very  stout  woman,  had  a  urinary  calculus,  and  Dr.  Halsted  did  a 
nephrotomy  on  the  left  kidney.  A  wax-tipped  catheter  was  passed  into  the 
ureter  through  the  pelvis  of  the  kidney  down  toward  the  blad- 
der; upon  its  withdrawal  the  catheter  showed  definite 
scratch-marks  (Fig.  342),  and  vaginal  examination  demon- 
strated a  stone  in  the  vesical  end  of  the  left  ureter.  At  Dr. 
Halsted's  request  a  longitudinal  incision  was  made  through 
the  vagina,  the  ureter  opened,  and  the  calculus  removed 
(Fig.  343).  ^  ^^^^ 

We  have  never  employed  the  wax-tip  method  with  the 
male.  It  would  be  quite  possible  to  use  it  with  an  open-air  pearance  of 
cystoscope  in  the  knee-breast  posture  or  with  the  cystoscope  of  Calculus 
Luys  or  any  long  tube.  Dr.  W.  A.  Avers  (Am.  J.  Surg.,  which  Caused 
1908,  xxii,  330)  describes  the  technique  for  the  use  of  this  Shown  in  Fig 
method  with  his  cystoscope  and  records  its  successful  use  in  340.  %  natural 
2  cases  where  all  other  methods,  including  the  X-ray,  had  ^^^6. 
failed. 

The  value  of  the  method  is  great.  It  gives  positive  evidence,  it  is  easy  of 
application,  requires  no  expensive  apparatus,  nor  consumption  of  time,  and 
can  easily  be  carried  out  at  the  same  time  as  the  other  examination  by  the 
ureteral  catheter.  It  sometimes  gives  positive  results  when  the  X-ray  fails.  It 
sometimes  happens  that  a  stone  may  be  present  in  a  pocket  in  the  ureter,  so  that 
the  catheter  passes  it  without  contact.  More  often  there  is  an  obstruction  below 
the  stone  which  prevents  the  catheter  reaching  it.  There  are  many  cases  in 
which  the  stone  is  so  situated  in  the  parenchyma  of  the  kidney  or  in  one  of  its 
calices  that  it  is  not  reached.  Occasionally  even  a  stone  in  the  pelvis  may  escape 
scratching.  Out  of  51  cases  we  have  accurate  notes,  of  which  the  wax-tip  was 
positively  scratched  in  41.  In  10  cases  there  was  no  scratching.  Of  these  10 
cases,  4  were  ureteral  stones  in  which  the  catheters  could  not  be  pushed  as  high 
as  the  stone  on  account  of  stricture  or  fold  in  the  ureter  below  it.  In  one  case, 
already  referred  to,  where  the  stones  were  of  the  fibrinous  type,  they  were  too 
soft.    In  three  there  was  a  large  pyonephrosis,  and  in  only  two,  a  free  stone  in 
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the  pelvis  of  moderate  size.  In  two  cases  scratch-marks  were  obtained  by  the 
catheter  coming  in  contact  with  old  strictures  in  the  ureter  having  calcium  salts 
deposited  in  the  stricture. 

The  X-ray. — The  use  of  the  X-ray  is  indis- 
pensable and  aifords  the  most  valuable  information 
as  regards  the  presence,  size,  and  location  of  stones, 
and  no  case  should  be  considered  satisfactorily  in- 
vestigated until  complete  X-ray  pictures  are  ob- 
tained of  both  kidneys  and  ureters.  It  should  be 
borne  in  mind,  however,  that  the  technique  of  the 
skiagTapher  must  be  of  the  best,  that  poor  X-ray 
plates  may  be  worse  than  none,  and  that  the  inter- 
pretation demands  experience  and  judgment.  The 
technique  for  taking  stone  pictures,  as  well  as  the 
method  of  interpretation,  is  fully  gone  into  in 
Chapter  XII. 

The  progress  of  stones  which  are  being  passed 
in  the  ureter  has  been  brilliantly  studied  by  Leon- 
ard, and  here,  too,  the  use  of  the  X-ray  is  almost 
indispensable.  The  general  tendency  of  X-ray 
specialists  is  to  consider  that,  if  the  picture  is 
properly  taken,  every  stone  will  be  demonstrated 
on  the  plate.  The  experience  of  various  operators 
does  not  entirely  confirm  this,  but  there  is  no  ques- 
tion that  a  good  X-ray  picture  will  show  most 
stones.  J.  F.  Smith  (A^in.  Surg.,  1904,  xxxix, 
7-18)  reports  27  cases  which  were  examined  by  the 
X-ray.  In  each  case  in  which  stones  were  found 
on  the  plate  their  presence  was  confirmed  by  opera- 
tion. In  13  cases  no  stones  were  shown  on  the 
plate  and  none  were  found  at  operation;  in  one 
case  the  picture  was  doubtful.  Klimmell  states 
that  X-ray  plates  have  practically  always  given  conclusive  information  in  his 
cases.  In  91,  where  stones  were  present,  the  X-ray  pictures  showed  the  exact 
location  and  the  number  of  stones;  in  an  equal  number  of  cases,  where  the 
X-ray  was  negative,  the  operation  showed  that  there  were  no  stones.  Excellent 
examples  of  X-ray  plates  showing  stone  are  presented  in  Figures  344  and  345. 
For  full  details  showing  location  and  appearance  of  stones  see  Chapter  XII. 
Hugo  Xeuhauser  {Folia  Urologica,  1909,  iv,  351)  has  contributed  a  most 


Fig.  342. — Gouged  Tips  of 
Waxed  Catheters,  Due 
TO  Stone  in  Vesical  End 
OF  Right  Ureter.  The 
catheter  to  the  left  was  ob- 
tained before  operation  by 
catheterization  of  the  ure- 
ter through  the  bladder. 
That  to  the  right  was  done 
at  the  time  of  operation  by 
retrograde  catheterization 
from  the  pelvis  of  the  kid- 
ney downward,  after  open- 
ing the  renal  pelvis.  The 
stone  was  removed  through 
a  small  vaginal  incision. 
(Mrs.  M.  H.  R.,  J.  H.  H., 
Gyn.  No.  32500,  Oct.  26, 
1900.) 
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interesting  report  on  245  cases  from  James  Israel's  clinic.  After  praising  the 
X-ray  as  an  indispensable  method  of  diagnosis,  he  states  that  it  may  fail  to  show 
stones,  in  both  fat  and  thin  people,  and  also  when  the  stone  is  either  a  phos- 
phate or  a  urate.  This  failure  of  the  excellent  X-ray  plates  to  show  stone  has 
been  met  with  a  number  of  times.  He  reports  in  detail  three  cases  where  the 
X-ray  failed  and  yet  the  operation  showed  stone.  In  addition  to  these  failures 
to  show  stones  when  present,  the  author  shows  the  skiagraphs  of  several  cases 
where  shadows  were  apparent,  but  proved  to  be  due  to 
other  diseases  of  the  kidney.  This  type  of  false  evi- 
dence obtained  by  the  method  is  well  known,  and  can 
usually  be  interpreted.  He  reports  2  cases,  however,  in 
which  the  kidney  was  found  perfectly  normal  at  opera- 
tion, though  the  X-ray  had  shown  definite  stones. 

Our  own  experience  inclines  us  to  agree  with  the 
findings  from  the  clinic  of  Israel.  During  the  last  year 
we  had  one  case  of  stone  in  the  ureter  almost  as  large  as 
the  end  of  an  adult  thumb ;  the  stone  was  phosphatic 
and  situated  at  the  level  of  the  sacroiliac  joint  on  the 
left  side.  This  case  was  Mrs.  J.  H.  R.,  June  8,  1910. 
A  splendid  X-ray  plate  showing  the  detail  of  the  bones 
and  the  psoas  muscle  was  obtained,  and  yet  no  shadow 
was  cast  by  the  stone. 

In  another  case,  Mr.  A.  P.,  age  40,  the  patient  had 
never  had  any  pain  in  the  kidneys,  but  had  marked 
vesical  distress,  and  a  continuous  pyuria  due  to  the 
colon  bacillus.  The  cystoscopic  examination  showed  a 
fairly  normal  bladder.  Urine  was  obtained  from  each 
kidney  separately,  and  the  two  kidneys  were  found  to 
be  acting  equally.  The  urine  from  both  showed  pus, 
red  blood  cells,  colon  bacilli,  and  casts.  The  total  out- 
put of  indigo-carmin  in  2  hours  amounted  to  only  3  per 
cent.  The  blood  pressure  was  150.  The  X-ray  picture 
seemed  to  show  a  small  stone  in  the  right  kidney  and  a 
large  one  filling  the  pelvis  on  the  left  side.  At  operation  a  stone  was  found  on 
the  right  side,  but  there  was  none  on  the  left  side;  both  kidneys  were  small,  and 
showed  marked  signs  of  chronic  interstitial  nephritis.  The  fat  around  both 
kidneys,  particularly  the  left,  was  very  fibrous  and  densely  adherent  to  the 
pelvis.     There  was  no  pyonephrosis. 

In  another  case,  Miss  F.  S.,  October,  1903,  the  X-ray  seemed  to  show  stone 


Fig.  343.— The  Ure- 
teral Stone  which 
Scratched  Cathe- 
ters Shown  in  Pre- 
ceding Figure.  The 
smaller  figure 
above  shows  the  cal- 
culus natural  size,  the 
lower  one,  five  times 
magnified.  The  flat- 
tened surface  shown 
in  center  of  figure  is 
the  result  of  a  frac- 
ture and  indicates 
that  this  stone  is  a 
piece  broken  off  from 
another. 
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in  pelvis  of  kidney,  but  operation  showed  merely  an  infected  hydronephrosis, 
holding  50  c.  c. 

In  another  case,  Mrs.  J.  A.  S.,  March  16,  1904,  operation  showed  the  pelvis 


Fig.  344. — Shadowgraph  of  Right  Kidney,  Showing  a  Large  Stone.    This  patient  had 
had  only  gastric  symptoms.    (Taken  Jan.  22,  1912.) 


of  the  kidney  to  contain  7  stones.     The  wax  tip  in  this  case  was  positive,  but 
the  X-ray  plate  showed  nothing. 

In  another  case,  Mrs.  J.  O.  M.,  February  6,  1906,  there  was  a  history  of 
attacks  of  pain  in  the  left  kidney  and  pus  in  the  urine.     Separate  catheterization 
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of  the  kidneys  showed  that  the  urine  from  the  right  side  was  normal,  while  that 
from  the  left  side  contained  colon  bacilli  and  pus.  The  two  kidneys  were 
secreting  equal  amounts  of  urine,  but  the  amount  of  urea  on  the  right  side  was 


Fig.  345. — Skiagram  Showing  Immense  Stone  Occupying  Pelvis  and  Calices  of  the 
Kidney.     (Mrs.  S.  A.,  June  27,  1911.) 


five  times  that  on  the  left  in  a  ten-minute  collection.  The  X-ray  plate  was 
good,  and,  in  the  words  of  the  skiagTapher,  positively  demonstrated  that  no 
stone  was  present.  The  symptoms,  however,  were  so  suggestive  that  operation 
was  carried  out,  and  a  small  stone  removed  from  the  upper  part  of  the  ureter. 
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The  ureter  was  considerably  thickened  above  the  stone.  This  patient  made  an 
uninterrupted  convalescence,  and  has  been  quite  well  since  the  op*eration. 

In  still  another  case,  Mrs.  E.  G.  W.,  January  12,  1903,  the  X-ray  showed 
no  stone  in  the  left  kidney.  The  patient  had  been  having  repeated  attacks  in 
the  left  back  for  a  year  and  a  half.  The  left  kidney  was  found  to  be  secreting 
actively,  but  the  urine  showed  pus  and  colon  bacilli.  The  same  condition  was 
found  on  the  right  side.  There  had  never  been  any  pain  in  the  right  kidney. 
The  wax  tip  was  positive  on  the  left  side,  negative  on  the  right.  The  X-ray 
showed  no  stone  on  the  left  side,  although  at  operation  a  large  stone  was 
removed  from  the  pelvis,  which  also  contained  pus.  On  the  right  side  the 
X-ray  suggested  a  stone.  No  operation  was  done  on  the  right  side;  patient 
returned  to  the  hospital  later,  October,  1908,  when  the  X-ray  showed  2  stones 
in  the  kidney,  one  the  size  of  a  pigeon's  egg,  one  smaller.  At  operation 
several  small  stones  were  found  in  this  kidney. 

In  50  cases  where  the  X-ray  has  shown  stone,  they  have  been  found  at 
operation.  In  quite  as  many  cases,  where  operation  was  done  for  other  reasons, 
and  where  stone  was  not  present  at  operation,  the  X-ray  plate  had  shown  before- 
hand that  they  were  not  present.  All  of  this  goes  to  show  that,  while  the  X-ray 
affords  the  most  valuable  of  all  methods  of  diagnosing  stone,  it  is  not  to  be 
entirely  relied  on ;  in  some  cases,  it  fails  to  show  stones  which  are  present,  while 
in  others,  it  seems  to  show  stones  which  are  not  present.  No  examination, 
however,  of  a  kidney  is  complete  without  this  aid,  and  it  often  affords  positive 
evidence  of  the  presence  of  stone  when  no  other  method  does  so. 

The  foregoing  remarks  were  based  upon  our  views  and  experiences  up  to 
within  the  last  year,  but  with  the  development  of  the  art  of  skiagraphy  there 
has  resulted  such  improvement  that,  provided  a  perfect  plate  showing  the  out- 
line of  the  kidney  is  obtained,  it  seems  likely  that  all  stones  will  be  shown. 
This  matter  is  fully  treated  in  Chapter  XII. 

Treatment  of  a  calculus  in  the  urinary  tract  is  either  expectant  or  surgical. 

EXPECTANT    TREATMENT. 

Expectant  treatment  is  justified  when  the  patient 
is  not  suffering  much  and  the  stone  present  is  a  small 
one,    which    may    be    expected    to    escape    spontaneously. 

A  foreign  body  (stone),  lodged  at  any  point  on  the  urinary  tract,  is  always 
a  source  of  danger,  a  sword  of  Damocles  hanging  over  the  head.  A  stone  may 
grow  in  size,  cause  infections  and  hemorrhages  and,  in  the  upper  urinary  tract, 
prove  an  obstruction  to  the  outflow  of  urine  (anuria).     In  this  way  it  is  liable 
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to  become  a  source  of  destructive  changes  in  one  or  both  organs  whose  integrity 
is  of  vital  importance  to  the  economy. 

Most  calculous  patients  suffer  from  more  or  less  discomfort  or  sharp  attacks 
of  pain,  which  are  peculiarly  wearing,  and  sooner  or  later  impair  the  health. 
It  is  also  not  without  significance  that  tuberculosis  and  carcinoma  are  found 
associated  with  calculi.  For  these  reasons  every  case  demands  serious  con- 
sideration. 

Various  hygienic,  dietetic,  and  medicinal  measures  have  been  advocated  to 
prevent  the  formation  of  stones  in  the  urinary  tract.  Most  of  these  procedures 
have  been  directed  against  the  accumulation  of  uric  acid  in  the  urine.  The 
meats  are  reduced  to  a  minimum.  Tea,  coffee,  and  chocolate  are  con- 
traindicated.  Alcohol  is  forbidden.  The  patient  is  advised  to  lead  an  active 
life. 

Among  the  drugs  advised  are  bicarbonate  of  soda,  gr.  15,  three  times  a  day, 
urotropin,  gr.  10  to  20,  three  times  a  day,  and  piperazin,  gr.  10,  three  times 
a  day. 

The  use  of  diuretics  and  the  drinking  of  large  quantities  of  water  are  uni- 
versally urged. 

While  not  attempting  to  deny  the  value  of  such  measures,  we  must  confess 
to  having  had  but  little  encouragement  from  their  use,  and  we  believe  it  is 
very  questionable  whether  stone  formation  can  be  controlled  by  following  them. 

All  ureteral  calculi  by  no  means  demand  surgical  treatment.  C.  L.  Leonard, 
with  perhaps  the  largest  experience  in  this  country  in  the  X-ray  detection 
of  calculi,  believes  that  in  about  50  per  cent,  of  the  cases  of  urinary  lithiasis 
presenting  marked  symptoms  the  natural  forces  are  capable  of  expelling  the 
calculus  (/.  Am.  Med.  Assoc,  1909,  Ivii,  289).  Leonard  points  out  the  fact 
that  the  apparent  increasing  frequency  of  ureteral  calculi  is  in  reality  due  to 
their  readier  detection  by  the  X-ray,  which  furnishes  an  accurate  method 
of  diagnosis  and  at  the  same  time  affords  a  rational  basis  of  differentiation 
between  cases  demanding  immediate  operation  and  those  in  which  an  expectant 
conservatism  under  strict  supervision  may  reasonably  be  expected  to  result  in 
the  passage  of  the  calculus  by  the  natural  channels.  The  calculi  which  may 
be  left  to  nature,  intelligently  supervised,  are  those  of  small  size — not  much 
larger  than  the  lumen  of  the  ureter — which  the  successive  attacks  of  pain  are 
evidently  forcing  to  a  lower  level ;  in  other  words,  in  which  a  sufficient  vis  a 
tergo  is  developed  to  drive  the  calculus  on  and  out.  Occasionally  very  large 
stones  are  passed.  Such  a  one  is  shown  in  Figiire  317.  The  supervision  which 
renders  this  method  of  treatment  safe  must  also  observe  by  cystoscopic  examina- 
tion that  there  is  no  persistent  anuria  due  to  a  blockade  of  the  ureter,  no 
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marked  fever,  and,  most  important  of  all,  no  acute  infection  of  the  urinary 
tract. 

While  waiting  for  the  calculus  to  pass,  the  pain  may  be  relieved  and  the 
spasm  relaxed  by  morphia  with  atropin,  keeping  the  patient  in  bed,  giving 
enemas  of  water  as  hot  as  can  be  borne,  and  making  local  applications  of  hot 
water  poultices,  at  the  same  time  giving  urotropin,  say  5  gr.  every  2  hours, 
after  or  during  the  attack.  By  drinking  an  abundance  of  water,  preferably 
carbonated  water,  and  using  buttermilk  as  a  diet,  the  increased  urinary  secre- 
tion serves  to  promote  the  progress  of  the  calculus  toward  delivery.  Al- 
though this  treatment  applies  to  most  small  ureteral  calculi,  it  must  at  the  same 
time  be  remembered  that  even  tiny  calculi  may  be  lodged  persistently  at  any 
point  in  the  ureter.  We  have  had  to  dig  a  calculus  out  of  the  ureter  at  its  renal 
end,  and  in  another  case  tear  a  little  spiculate  calculus  not  more  than  5  or  6 
mm.  in  diameter  out  of  the  vesical  end  of  the  ureter. 

Sometimes  a  patient  who  has  passed  one  small  stone  will,  at  irregular  inter- 
vals, be  taken  with  attacks  of  pain,  passing  stones,  as  a  rule,  similar  in  size 
and  character.  In  all  these  cases  the  association  of  a  competent  urologist  with 
the  X-ray  expert  is  earnestly  advised. 

INDICATIONS    FOR    OPERATIVE    TREATMENT. 

If  the  patient  is  compelled  to  lead  an  active  life,  and  attacks  of  pain  are 
brought  on  by  exercise,  or  if  there  is  blood  or  pus  in  the  urine,  or  if  the  stone 
is  a  large  one  in  any  part  of  the  urinary  tract,  it  should  be  removed  surgically 
at  the  earliest  convenient  opportunity.  The  general  rule  may  be  safely  laid 
down,  always  operate  for  fixed  stones  and  for  stones 
which  cannot  reasonably  be  expected  to  pass  down  and 
escape  per  v  ias  natural  e  s.  Another  valuable  rule  is  always  to 
operate  when   infection   is    present. 

Stones  may  be  found  lodged  in  any  one  or  in  several  of  five  cardinal  posi- 
tions in  the  urinary  tract :  in  the  renal  calices,  in  the  renal  pelvis,  in  the  ureter, 
in  the  bladder,  or  in  the  urethra,  each  position  demanding  special  separate  con- 
sideration. 

OPERATION    FOR    STONE    IN    THE    KIDNEY. 

The  surgeon  proceeds  to  operate  with  all  the  data  before  him  gained  by  the 
urinary  analysis,  shoAving  the  presence  or  absence  of  pus  and  blood,  the  scratch 
marks  from  ureteral  catheterization,  and  the  X-ray  finding.  It  is  best  to  have 
an  X-ray  plate  or  print  in  the  operating  room  for  consultation.     Sometimes 
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there  is  a  bunch  of  stones  in  the  pelvis  and  adjacent  parts  of  the  kidney  near 
its  lower  pole,  and  a  single  isolated  stone  in  the  upper  part  of  the  kidney.  Un- 
less the  X-ray  plate  is  carefully  consulted  the  upper  stone  is  apt  to  escape  the 
surgeon. 

It  is  of  the  utmost  importance  to  know  whether  there  are  stones  on  the 
other  side.  If  a  stone  on  one  side,  where  the  disease  is  bilateral,  causes  a  stop- 
page in  the  escape  of  urine  or  pus,  that  side  ought  to  be  relieved  first ;  if  one 
side  is  quiescent  and  the  other  is  badly  infected  we  would  advise  operating  on 
the  worst  side  first.  It  will  be  proper  to  relieve  both  kidneys  or  both  ureters  of 
their  burden  when  neither  operation  is  very  aggressive. 

The  incision  to  expose  a  stone  kidney  is  best  made  posteriorly  in  an  oblique 
direction  from  the  angle  between  the  quadratus  lumborum  and  the  last  rib  (the 
superior  lumbar  triangle)  downward  and  outward  about  four  inches  in  length 
(Figs.  173,  174,  175,  176).  The  latissimus  dorsi  muscle  is  exposed  under 
the  skin  and  lifted  up  or  divided,  so  as  to  expose  the  superior  lumbar  triangle, 
which  is  opened  by  thrusting  in  a  pointed  forceps.  The  retroperitoneal  fat 
pops  out  of  the  little  opening  made,  and  this  is  enlarged  with  a  blunt  instru- 
ment ;  then  the  finger  is  inserted  and  the  opening  pulled  widely  apart  without 
using  any  cutting  instruments.  The  kidney  can  be  best  exposed  in  this  way 
when  it  is  not  much  above  the  normal  size.  If  the  kidney  is  a  large  one,  more 
room  is  needed  than  can  be  gained  by  blunt  force;  the  incision  can  then  be 
enlarged  in  a  direction  downward  and  outward,  first  parting  the  fibers  of  the 
external  oblique  muscle  in  its  course,  and  then  dividing  the  fibers  of  the  inter- 
nal oblique  and  the  transversalis  (Figs.  183-187).  The  incision  can  thus 
be  readily  made  twice  the  size  of  the  first  opening.  If  the  kidney  is  not  en- 
larged, the  fatty  capsule  is  readily  opened  by  thrusting  the  finger  through  the 
fat  in  a  direction  backward  toward  the  vertebral  column  (Fig.  178),  when 
the  finger  enters  and  readily  hooks  up  the  posterior  plane  of  Kiister's  capsule, 
within  which  lies  the  kidney,  enveloped  in  the  perirenal  fat.  As  soon  as  this  is 
widely  opened  the  hand  is  introduced  and  the  kidney  palpated.  Often  the  hard 
stone  is  felt  at  once  in  the  pelvis  of  the  kidney. 

Pyelotomy. — Whenever  it  can  be  done  with  safety,  the  stone  in  the  pelvis  of 
the  kidney  ought  to  be  removed  through  the  pelvis  (pyelotomy)  and  not 
through  the  kidney  tissue.  A  pyelotomy  under  favorable  conditions  is  a  simple, 
safe  operation  involving  no  hemorrhage,  not  even  one  drop,  and  absolutely  free 
from  any  mutilation,  while  every  transrenal  operation  is  more  or  less  muti- 
lating, and  even  in  skillful  hands  sometimes  associated  with  great  hemorrhage. 
There  is  always,  too,  the  risk,  following  the  renal  operation,  of  hemorrhages 
into  the  pelvis  of  the  kidney  and  down  into  the  bladder.    All  these  dangers  are 
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avoided  by  pjelotomy,  which  is,  therefore,  the  operation  of  election  when  condi- 
tions favor  it. 

A  pyelotomy  should  be  done  when  the  kidney  is  movable  and  can  be  brought 
down  within  easy  reach,  and  when  its  pelvis  is  easily  accessible.  Pyelotomy  is 
contraindicated  when  the  kidney  is  more  or  less  fixed  by  inflammatory  tissue 
and,  above  all,  when  its  pelvis  is  so  encased  in  hardened  fat  that  it  can  not  be 


Fig.  346. — Large  Stone  in  Left  Kidney  Successfully  Removed  by  Pyelotomy.  In 
addition  to  this  large  stone  in  the  pelvis  of  the  left  kidney,  there  were  stones 
and  pyonephrosis  of  the  right  kidney.  (Mr.  E.  J.,  Ch.  H.  and  I.,  Sept.,  1909. 
Age  36.) 

distinctly  recognized  and  differentiated  from  the  adjacent  structures.  Under 
such  circumstances  to  attempt  a  pyelotomy  is  to  risk  tearing  the  rigid  pelvis 
to  pieces  and  leaving  a  permanent  fistula  behind.  A  pyelotomy  is  not  to  be  done 
in  a  pelvis  concealed  within  the  kidney  substance ;  it  is  also  better  not  to  do 
it  when  there  are  multiple  branched  calculi.  Infected  cases  ought  to  be  opened 
and  drained  through  the  dorsum  of  the  kidney. 

If  the  kidney  is  movable,  after  a  little  effort,  by  freeing  it  with  the  fingers 
at  its  upper  pole,  grasping  the  perirenal  fat  with  successive  pairs  of  forceps, 
so  as  to  pull  upon  it  simultaneously  with  four  or  five  pairs,  it  can  often  be 
slipped  out  of  the  incision  onto  the  surface  without  any  trouble.  The  stone  is 
then  carefully  located  by  palpation ;  the  pelvis  of  the  kidney  is  next  exposed 
by  removing  some  of  the  loose  fat  covering  it,  and  the  calculus  is  made  to 
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appear  at  the  most  convenient  point.  This  is  usually  in  the  lower  angle  of  the 
pelvis  on  a  line  with  or  below  the  insertion  of  the  ureter,  where  a  small  or 
moderately  sized  stone  can  be  forced  up  under  the  protecting  shelf  of  renal 
tissue  bordering  the  hilum. 

\ 


Ureteral  tissue 
adherent  to  calculi 

Fig.  347. — Hydronephrotic  Right  Kidney  Due  to  Obstruction  of  the  Upper  Ureter 
BY  Stones.  In  sketch  a,  the  appearance  of  patient  before  operation  is  shown,  with 
the  location  of  the  sweUing  due  to  a  big  hydronephrosis.  In  b,  is  shown  exposure  and 
incision  of  renal  pelvis  and  appearance  of  the  upper  part  of  the  ureter,  where  its  con- 
tour is  altered  by  calculi  in  its  lumen.  In  c,  is  shown  removal  of  adherent  stones  from 
the  ureter  through  a  longitudinal  incision  directly  over  them.  Duration  of  symptoms, 
consisting  of  intermittent  tumor,  pain  in  side  and  headache,  8  years.  Syinptoms  in 
form  of  attacks  lasting  a  few  days  and  reappearing  every  two  or  three  months.  Urine 
normal,  both  microscopically  and  chsmically.  Most  of  renal  function  carried  on  by 
opposite  kidney.  The  operation  shown  resulted  in  permanent  relief.  (Miss  M.  L.  K., 
Gyn.  No.  6598;  age  37,  Dec.  24,  1898.) 

With  the  kidney  drawn  down  and  out,  the  vessels  angle  upward  for  the  most 
part  and  leave  the  pelvis  bare  of  vessels,  exposing  a  wide  area  convenient  for 
the  extraction  of  the  stone. 
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Sometimes  the  renal  pelvis  is  the  reverse  of  the  usual  type,  lying  in  front 
of  and  not  behind  the  kidney  (see  Chapter  XIV).  In  this,  too,  the  deep  notch 
at  the  lower  angle  of  the  pelvis,  which  marks  the  limits  of  the  zones  of  arterial 
distribution,  is  in  front.  In  such  cases  it  is  easier  and  safer  to  open  the  pelvis 
in  front.  Very  large  stones  can  be  removed  through  a  pyelotomy  incision  when 
the  pelvis  is  extrarenal  (Fig.  346).     With  a  hydronephrosis  it  can  be  quite 


Fig.  348. — Pyelotomy  for  Stone  in  the  Pelvis  of  Kidney.  Note  how  the  pelvis  is 
brought  into  view  by  pressure  from  the  finger.  Note  also  the  position,  length  and  di- 
rection of  incision.  Be  careful  not  to  rub  away,  injure  or  displace  the  overlying 
peripelvic  fascia  which  is  invaluable  in  closing  the  wound. 

simply  managed,  as  shown  in  Figure  347.  Pyelotomy  is  impossible  with 
stones  in  the  calices,  as  well  shown  in  Figure  212. 

The  pelvis  may  be  incised  in  a  direction  extending  from  the  renal  margin 
toward  the  ureter,  if  the  exposure  is  a  good  one,  making  the  opening  just  large 
enough  to  remove  the  stone  by  its  smallest  diameter  with  a  scoop  or  delicate 
fenestrated  stone  forceps  without  tearing  the  tissues  of  the  pelvis. 

If  the  fat  sticks  to  the  pelvis  and  there  is  danger  of  tearing  it,  or  if  there 
is  danger  of  cutting  a  vessel  which  lies  hidden  in  the  hard  fat,  we  have  found 
it  a  good  plan  to  push  the  calculus  forward  from  behind  so  as  to  make  it  prom- 
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iiient  (Fig.  348),  and  then  to  take  a  small,  pointed  pair  of  artery  forceps  and 
push  it  through  the  tissue  onto  the  stone,  opening  the  pelvis  in  this  way.  Then 
separating  the  blades  carefully  and  watching  to  see  that  the  opening  spreads 
slowly  in  one  direction,  instead  of  making  an  irregidar  rent,  we  enlarge  it  until 
the  stone  slips  out  or  can  be  withdrawn.  When  the  pelvis  is  opened  in  this  way, 
slowly  and  with  care,  there  is  no  risk  of  rupturing  a  large  vessel.  Examine  the 
stone  at  once  for  broken  branches  or  facets  showing  the  presence  of  other  stones 


Fig.  349. — Suturing  of  Pyelotomy  Incision  After  Removal  of  Stone.  This  should 
be  done,  when  possible,  in  two  layers,  as  shown;  the  first  layer  is  the  pelvis  proper  and 
the  second  the  tough,  strong  fibrous  coat  overlying  the  pelvis,  the  so-called  renal 
fascia.  The  suture  material  should  be  fine  catgut.  If  one  of  these  sutures  has  to  be 
omitted  I  would  rather  leave  out  the  first  one  passed  directly  through  the  tissues  of 
the  pelvis  and  rely  on  the  fascial  suture. 


in  the  calices.  Too  much  emphasis  cannot  be  put  on  this  examination,  without 
which  stones  are  sure  to  be  left  behind.  A  reconstruction  of  a  large  frag- 
mented stone  is  shown  in  Figure  354.  Fragmentation  almost  invariably 
occurs  with  the  large  coral  stones.  By  noting  the  position  of  the  stone  in  the 
pelvis  one  can  then  tell  where  to  look  for  any  fragments  or  finger-like  stones 
up  in  a  calyx. 

After  taking  out  the  stone  the  little  finger  or  a  uterine  sound  may  be  inserted 
and  the  whole  pelvis  and  the  calices  palpated. 

If  a  perfectly  satisfactory  X-ray  picture  has  been  made,  locating  a  single 
stone  in  the  pelvis,  one  may  then  avoid  the  uncertainty  and  sometimes  injuri- 
ous effort  of  exploring  the  renal  calices  through  the  opening. 

The  incision  is  then  sewed  up  with  fine  chromicized  or  cumol  catgut,  in 
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flgiire-of-eight  or  mattress  sutures,  catching  the  fibrous  tissues  enveloping  the 
pelvis  carefully,  without  appearing  on  the  mucous  surface  (W.  J.  Mayo,  H.  A. 
Kelly).  In  this  way  the  incision  is  snugly  closed  with  from  3  to  6  sutures 
(Fig.  349),     A  short  clean  cut  may  be  safely  left  to  nature  to  close:    indeed 


Fig.  350. — Stones  Filling  the  Lower  Calyx  of  Kidney.  Note  the  dilated  pelvis 
and  caUces  due  to  stricturing  of  ureteral  pelvic  junction.  This  was  not  due  to 
kink  or  twist  of  the  ureter,  but  more  Hkely  to  an  inflammatory  condition  induced 
by  the  passage  of  stones.  The  pelvis  of  the  kidney  is  thickened  and  the  paren- 
chyma greatly  altered,  indicating  serious  past  trouble.  (J.  H.  H.,  Autopsy  No. 
3295.) 


not  a  drop  of  urine  may  escape  after  the  operation  even  when  the  wound  is 
left  without  any  attempt  at  closure  by  suture. 

The  kidney  is  then  returned  to  the  abdomen  and  the  wound  closed,  a  small 
gauze  drain,  wrapped  in  protective,  being  inserted,  leading  back  to  the  position 
of  the  kidney. 
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Nephrolithotomy.— Where  the  stones  extend  out  into  the  calices,  branching 
in  various  directions,  or  where  there  is  much  surrounding  inflammatory  trouble'' 
fixing  the  pelvic  of  the  kidney,  or  where  there  is  a  marked  infection,  nephro- 


ddle  calcul.08 


Apex  ol  calculus 
pointing  into  uretei" 


Fig.  351.— Removal  of  Lakge  Coral  Stone  from  Renal  Pelvis  and  Calices  through 
Nephrotomy  Incision.  Such  a  stone  is  practically  never  removed  in  one  piece.  The 
central  piece,  nearly  always  broken  away  from  upper  piece,  may  be  removed  first. 
The  lower  pole  may  be  broken,  or  if  very  hard,  removed  with  middle  portion.  Such 
stones  are  often  quite  adherent  to  the  walls  of  the  pelvis  and  must  be  freed  by  gentle 
pulling  associated  with  rotary  movements.  The  stones  in  the  polar  caHccs  are  removed 
as  shown  in  upper  diagram.  Such  a  stone  should  alwaj's  be  reconstructed,  as  shown 
in  the  right-hand  figure,  in  order  to  demonstrate  that  the  entire  stone  has  been  re- 
moved.   The  fenestrated  forceps  shown  are  most  serviceable. 


lithotomy,  or  the  removal  of  the  stones  from  the  calices  and  pelvis  through  the 
dorsum  of  the  kidney,  is  the  most  satisfactory  operation.  Stones  such  as  those 
shown  in  Figures  303,  304,  323,  350  and  359  can  only  be  removed  by  a  wide 
nephrotomy  incision.     If  it  is  possible  to  free  the  kidney  carefully  on  all  sides 
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Fig.  352.-DEEP 
LY  Scratched 
Wax  -  TIPPED 
Catheter. 
From  impact 
against  stones 
in  pelvis  of  kid- 
ney. (Mrs.  M. 
H.,  Gyn.  No. 
8639,  April, 
1901.)  See  four 
succeeding  fig- 
ures. 


and  to  slij)  it  out  of  the  incision  onto  the  surface  of  the  body, 
this  is  the  simplest  and  most  satisfactory  way  of  handling  it. 
As  a  rule,  however,  the  kidney 
is  so  fixed  by  the  surrounding 
perinephral  inflammation  that 
the  stones  must  be  removed  in 
situ  or  not  at  all.  In  this  .case, 
after  making  an  incision  suffi- 
ciently long  to  expose  the  kid- 
ney perfectly,  the  nearest  stone 
in  the  cortex  is  located  by  pal- 
pation, or  by  gently  using  a 
straight  needle.  The  opening 
down  onto  the  stone  or  stones 
is  made  directly  inward,  par- 
nil  el  to  the  long  axis  of  the 
kidney,  by  means  of  a  blunt, 
flat  needle  armed  with  a  single 


silver  wire,  according  to  the 
method  devised  by  M.  Brocdel 
and  worked  out  experimen- 
tally by  E.  K.  Cullen  and  H. 
F.  Doerge  (Figures  218,  219, 
220,  and  221).  By  the  use  of 
the  blunt,  curved  needle  and 
the  silver  wire  the  kidney  can 
be  separated  into  its  two  vascular  leaflets  from 
cortex  to  pelvis  without  any  noticeable  hemor- 
rhage and  without  any  injury  to  any  important 
vessels  necessarily  resulting  in  an  infarct  and 
the  destruction  of  the  zone  of  renal  tissue  sup- 
plied by  the  injured  vessel.  A  ISTo.  3  silver 
wire  is  used,  being  introduced  through  the  sub- 
stance of  the  kidney  deep  down  toward  the 
trunks  of  the  vessels.  The  capsule  of  the  kid- 
ney is  caught  at  the  points  where  the  wire 
emerges.  The  kidney  itself  is  supported  by  a 
firm  counter-traction  as  the  wire  is  brought 
slowly  to  the  surface  with  a  see-saw  movement 


Fig.  ,353. — Length  and  Position  of 
Nephrotomy  Incision  in.  Case 
Illustrated  in  Three  Succeed- 
ing Figures.  Lower  figure  shows 
transverse  section  of  kidney.  Note 
position  of  incision  in  non-vascu- 
lar plane.  Note  thinning  of  par- 
enchjTiia,  which  renders  incision 
easy  and  comparatively  bloodless. 
Note  likewise  how  in  such  a  case 
fragments  of  stones  in  remote 
pockets  may  be  overlooked.  (Mrs. 
M.  H.) 
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like  that  used  in  manipulating  a  wire  saw.  When  the  needle  encounters  one 
of  the  renal  vessels  in  the  course  of  its  introduction  the  resistance  is  recognized 
at  once  and,  upon  moving  the  needle  slightly 
to  one  side  or  the  other,  the  vessel  is  avoided 
and  so  escapes  injury. 

After  opening  the  kidney,  which  should  be 
delivered  into  the  abdominal  incision,  the  as- 
sistant grasps  the  pedicle,  or  it  is  compressed 
by  packing  gauze  down  against  it,  and  then  the 
stone  is  removed  by  a  conveniently  shaped  for- 
ceps, as  shown  in  Figure  351. 

A  complete  record,  showing  the  wax-tip 
catheter  scratched,  the  incision  to  expose  the 
stone,  the  fragmented  stone,  and  the  appear- 
ance of  the  kid- 
ney removed  one 
year  later,  owing 
to  persistent  in- 
fection, is  shown 
in  Figures  352, 
353,  354,  355, 
and  356.  The 
case  well  illus- 
trates the  diffi- 
culty frequently  encountered  in  alleviating  in- 
fected kidneys.  When  most  of  the  parenchyma  is 
destroyed  it  is  far  better  to  do  a  nephrectomy.  In 
this  case  we  hoped  for  healing,  as  the  secreting 
part  of  kidney  was  well  preserved. 

After  a  stone  filling  a  calyx  has  been  removed 
it  is,  as  a  rule,  possible  to  feel  the  pelvis  of  the 
kidney  and  other  calices  to  determine  whether 
others  are  present  or  not.  Where  there  are  large 
branchino-  masses  it  is  well  to  continue  the  split- 
The  same  case  as  illustrated      .        ,.      "    ,i      i  ^^i^  ^-P  tho  l-irlnpv  nnward 

in  the  three  preceding  and    tmg  from  the  lower  pole  of  the  kidney  upward, 

the  following  drawing.     %   opening  the  pelvis  widely,  so  that  the  whole  can 

natural  size.    (Mrs.  M.  H.)    ^^  ^.^j^^n  out  as  far  as  possible  in  one  mass.     An 

opening  made  in  this  way  ought  to  follow  Broedel's  lines  (see  Chapter  XVI), 

which  avoid  the  vessels.     In  Figures  357,  358,  and  359  are  shown  the  entire 


Fig.  354. — Fkagments  of  Stones 
Removed  in  the  Case  Shown 
IN  Preceding  Two  Figures. 
The  lines  indicate  probable  re- 
construction of  stones.  %  nat- 
ural size.     (Mrs.  M.  H.) 


Fig.  355. — Kidney  Removed 
One  Year  After  Nephrot- 
omy, for  Stone.    Note  scar. 
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record  of  a  singular  and  interesting  case:  1st,  the  scratched  wax  tip;  2nd, 
the  incision  into  kidney;  3rd,  the  stones.  When  the  lower  pole  of  the  kidney 
has  been  emptied  of  its  stones  one  can  sometimes  carry  the  finger  into  the  pelvis 
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Fig.  356. — Kidney  Shown  in  Preceding  Figure  Laid  Open.  Dilated  pelvis  and  cal- 
ices  after  a  year  of  unobstructed  drainage;  thinning  of  cortex,  abscess,  small  calculi 
and  scarring.  Symptoms,  repeated  attacks  of  colic  lasting  several  hours  and  re- 
curring from  four  to  six  times  a  year.  Duration  of  symptoms,  fifteen  years.  Pain 
and  frequency  of  voiding.  Stone  demonstrated  by  wax-tipped  catheter  and  by  X-ray. 
Urinary  infection  and  pus,  opposite  kidney  normal.  Nephrotomy,  removal  of  stones, 
April,  1901;  continued  pain  and  pyuria  led  to  nephrectomy  March,  1902,  followed  by 
a  prompt  and  permanent  cure.  (Mrs.  M.  H.,  Gyn.  Nos.  8639  and  9442.  Apr.,  1901, 
March,  1902.) 


and  up  into  the  upper  pole  and  distinguish  a  separate  set  of  stones  there.  Using 
the  finger  as  a  guide  in  this  way  the  operator  then  makes  a  separate  incision 
into  the  upper  pole,  in  no  way  connected  with  the  lower  incision,  and  removes 
the  stones  above  as  well.  After  such  an  operation  deliberate  steps  should  be 
taken  to  make  a  careful  search,  using  the  finger  or  a  curved  metallic  sound  to 
enter  each  calyx  and  discover  whether  any  stones  have  been  left  behind.  The 
use  of  a  strong  stream  of  saline  solution  or  warm  boric  acid  is  sometimes  of 
value  in  removing  the  debris  of  the  stones. 

When  the  kidney  is  distended  with  pus  or  is  hydronephrotic  from  the  stone 
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in  the  pelvis  blocking  the  ureteral  orifice,  it  is  easy  to  open 
the  fluctuating,  thinned-out  cortex,  and  carry  the  finger  at 
once  into  the  pelvis,  then,  as  the  fluid  rushes  out,  catch  and 
deliver  the  stone. 

If  a  single  stone  is  precisely  located  by  the  X-ray,  either 
in  the  upper  or  lower  pole  of  the  kidney  or  in  its  median 
zone,  it  can  sometimes  be  sneaked  out  through  the  dorsum  of 
the  kidney  by  the  simplest  operation  possible.  For  example, 
if  the  stone  is  in  the  lower  pole,  this  is  exposed  and  tilted  up, 
and  the  precise  location  of  the  stone  is  determined  by  using 

a  fine  needle  fixed  in  a  cork. 
The  capsule  proper  is  then  in- 
cised and  a  sharp  instrument, 
such  as  a  pair  of  fine  scissors,  is 
pushed  in,  until  it  touches  the 
stone,  which  is  supported  by  the 
fingers  grasping  the  kidney.  The 
wound  is  then  enlarged  a  little 
by  opening  the  scissors,  a  small 
stone  forceps  is  introduced,  and 
the  stone  is  extracted.  One  fine 
suture  will,  as  a  rule,  close  the 
incision.  In  like  manner  the 
upper  pole  can  be  tilted  over  and 
operated  upon. 

Closure  of  the  Wound. 
When  there  is  no  hemorrhage, 
the  wound  is  best  closed  bv  using 
a  straight  needle  and  suturing 
the  capsule  with  a  continuous 
suture  passing  to  and  fro  until  the  wound  is  com- 
pletely closed.  Fine  silk  or  cumol-formalin  catgut 
may  be  used  for  this.  If  marked  hemorrhage  is 
noted  at  any  point  on  the  cut  surface  it  is  best  to 
control  this  while  the  vessel  can  be  isolated,  by 
drawing  it  out  with  a  pointed  artery  forceps  and 
Hgating  with  fine  catgut.  Where  the  bleeding  can  not  be  controlled  in  this  way 
it  can  be  controlled  by  taking  a  long  needle  with  a  blunt  point,  transfixing  the 
kidney  from  side  to  side,  and  then  bringing  the  suture  back  again  so  as  to 


Fig.  358. — Nephrotomy  in- 
cision IN  THE  Non-vas- 
cular Plane  Used  in  the 
Case  Shown  in  Preced- 
ing AND  Following  Fig- 
ures. The  dotted  line 
shows  upward  extension 
of  this  incision.  (Mrs. 
C.J.) 


Fig.  357.— Wax- 
tipped  Cath- 
eter, Showing 
Gouges  from 
Large  Stone  in 
Pelvis  of  Left 
Kidney.  The 
cathete^  from 
right  kidney 
also  scratched. 
See  succeeding 
figure.  (Mrs.  C. 
J.,  GjTi.  No. 
12880,  April  30, 
1906.) 
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embrace  the  bleeding  area  (Figs.  225  and  226).  When  the  suture  is  tied  the 
bleeding  is  stopped  effectually.  The  function  of  this  portion  of  the  kidney  is 
necessarily  suspended  until  this  suture  is  absorbed.     In  passing  the  needle  one 


Fig.  359. — Large  Coral  Stone  in  Right  Kidney.  Filling  Pelvis  and  Calices.  Ir- 
regular stones  in  pelvis  of  left  kidney  and  dilatation  of  lower  calices  into  a  pus  cell, 
with  partial  destruction  of  that  part  of  kidney.  Repeated  attacks  of  renal  colic  in 
both  kidneys,  and  spontaneous  passages  of  fragments  of  stones.  Both  kidneys  infected 
with  colon  bacillus.  Both  X-ray  and  wax-tip  diagnosis  of  stone  positive.  Bilateral 
nephrotomj',  removal  of  stones.  Patient  continues  to  live  without  colic,  but  with  per- 
sistent infection  on  both  sides.    (Mrs.  C.  J.,  Gyn.  No.  12880,  age  30;  April  28,  1906.) 

must  avoid  the  vascular  zones  of  the  kidney  evidenced  by  the  white  lines  be- 
tween the  lobules. 

It  is  extremely  necessary  to  secure  complete  hcmostasis,  as  severe  hemor- 
rhage can,  and  often  does  occur.  Even  when  the  hemorrhage  is  not  dangerous, 
so  far  as  exsangaiination  is  concerned,  it  may  lead  to  plugging  of  the  ureter  with 
clots,  such  as  those  shown  in  Figure  360. 

In  infected  cases  a  mushroom  catheter  should  be  inserted  into  the  kidney 
and  badly  infected  kidneys  are  best  left  open  without  suture. 


Infillraied  and  contracled 
colon  removed  ,ex-posmg' 
rupture  of  tubercular 
righ-t  Kidney,. 


Fig.  360, — Case  of  Stones  in  Kidney  and  Ureter,  Bilateral  Renal  Tuberculosis 
AND  Tuberculosis  of  the  Bladder.  A  nephrotomy  and  partial  nephrectomy  was 
attempted  on  the  left  kidney.  Marked  post-operative  hemorrhag,c  occurred  with  the 
passage  of  the  clots  shown  on  the  right,  making  casts  of  the  ureter.  Note  number  and 
distribution  of  stones.  Patient  recovered  from  this  operation,  but  died  from  uremia 
on  March  3,  1906.     (Miss  M.  W.,  operated  on  at  the  Ch.  H.  and  Inf.,  Oct.  13,  1905.) 
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Nephrectomy. — If  the  examinations  previous  to  the  operation  have  made  it 
clear  that  the  opposite  kidney  is  sound  and  doing  all  the  work  of  excretion, 
while  the  aliected  side  is  badly  infected,  secreting  little  or  no  urea  (Fig.  361, 
also  Figs.  301  and  302),  showing  that  the  stone  kidney  has  been  converted  into 
a  pus  kidney,  then  a  nephrectomy  is  the  best  course.  In  this  case  the  kidney  is 
carefully  freed  on  all  sides,  special  pains  being  taken  on  the  right  side  not  to 
injure  an  adherent  duodenum  or  colon.     As  a  rule,  it  will  be  necessary  to 

diminish  the  size  of  the  kid- 
ney before  attempting  to 
bring  it  out  of  the  incision. 
It  is  impossible  to  avoid  in- 
fecting the  wound,  and  with 
good  drainage  there  need  be 
no  ill  result  from  doing  this. 
We  would,  therefore,  recom- 
mend boldly  opening  the 
dorsum  of  the  kidney, 
emptying  it  of  its  pus, 
breaking  up  all  loculi,  and 
removing  the  stones  as  far 
as  they  can  be  conveniently 
reached.  The  collapsed  kid- 
ney is  then  further  freed 
from  its  attachments,  par- 
ticularly around  the  hilum, 
the  ureter  is  exposed  and 
ligated,  and  its  lower  end 
sterilized  with  carbolic  acid 
and  dropped.  Then  drawing 
the  kidney  downward,  if  it  will  come  readily,  so  as  to  bring  all  vessels  within 
reach  at  the  same  time,  the  pedicle  is  tied  off  step  by  step  with  strong  catgut 
by  means  of  an  aneurysm  needle.  Sometimes  one  can  remove  the  kidney  best 
by  proceeding  in  the  opposite  direction,  from  the  upper  pole  downward  step 
by  step,  tying  one  vessel  at  a  time,  tying  and  cutting  until  the  last  is  severed, 
when  the  organ  is  lifted  out  (Figs.  293,  294,  295,  and  296). 

Sometimes  it  is  easier  to  attack  the  vessels  in  a  direction  from  below  up- 
ward, taking  them  one  by  one,  passing  the  ligature  with  an  aneurysm  or  other 
blunt  needle.  It  is  our  practice  to  overlap  these  ligatures  as  they  are  passed  in 
order  to  make  the  assurance  against  hemorrhage  doubly  certain.    If  the  vessels 


Fig.  361. — Shriveled  Kidney  Surrounded  by  Fat 
WHICH  ON  Palpation  Simulated  a  Normal  Kid- 
ney. The  ureter  is  blocked  by  a  small  stone.  A 
sinus  ran  from  an  old  neiDhrotomy  incision,  down 
to  the  pelvis  of  the  kidney.  (Miss  M.  D.,  Dec.  16, 
1901.) 
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incline  to  pull  away  as  the  hilum  is  severed,  creating  a  risk  of  hemorrhage 
from  a  rupture  of  the  last  strands  in  the  hilum,  it  will  be  a  wise  plan  to  clamp 
the  remaining  vessels  at  a  point  well  away  from  the  hilum  and  then  to  tie  them 
in  a  leisurely  manner. 

Nephrolithotomy  Followed  by  Nephrectomy  (Intracapsular  Enucleation). 
— If  the  opposite  kidney  is  affected,  or  if  the  surgeon  is  doubtful  whether  or  not 
the  affected  kidney  ought  to  be  saved,  or  if  the  patient  is  in  bad  shape,  the 
first  step  may  be  that  of  doing  a  nephrotomy  to  relieve  urgent  symptoms,  to 
remove  the  stones,  and  to  give  free  drainage  to  the  pus.  Sometimes  a  kidney 
treated  in  this  way  will  rejuvenate  and  do  good  work.  Often,  however,  the 
result  will  be  a  disappointment.  The  patient  will  suffer  from  a  semi-purulent 
fistula  in  the  side,  necessitating  the  constant  wearing  of  gauze  pads,  and  the 
operator  will  regret  his  attempted  conservatism.  Not  infrequently  the  patient 
is  so  desperately  ill  at  the  first  operation  that  it  is  impossible  to  do  anything 
more  than  the  briefest  operation,  which  is  to  open  and  drain  the  kidney.  Under 
these  circumstances  a  nephrectomy  following  nephrotomy  gives  complete  relief. 
These  nephrectomies  are,  for  the  most  part,  dreaded  by  our  surgeons.  This  is 
because  of  the  dangerous  effort  commonly  made  to  shell  the  inflamed  kidney 
with  its  adherent  capsule  and  perirenal  fat  out  of  the  often  densely  adherent 
surrounding  tissues.  While  such  an  operation  can,  as  a  rule,  be  brought  to  a 
successful  conclusion,  the  risks  are  great.  There  is  danger  of  opening  the 
peritoneum,  of  opening  the  duodenum,  and  of  rupturing  the  renal  vessels.  The 
ideal  operation  in  such  a  case  is  an  intracapsular  nephrectomy.  This  is  done 
in  the  following  manner:  The  fistula  is  taken  as  a  guide  and  a  grooved  director 
inserted  well  into  the  kidney.  The  old  incision  is  then  opened  up  in  its  length 
and  down  in  its  depth  into  the  kidney  substance,  or  better  still  the  fistulous 
tract  and  much  of  the  scar  tissue  is  excised.  The  opening  of  the  kidney  is  then 
made  large  enough  to  introduce  one  or  two  fingers,  which  are  carried  well  up  into 
the  abscess  cavity  within  the  kidney  itself;  the  fingers  are  then  hooked  and 
forced  through  the  kidney  substance  in  the  direction  of  the  capsule,  rupturing 
the  cortex.  The  capsule  is  so  dense  that  the  fingers  will  not  penetrate  it.  A 
plane  of  cleavage  having  thus  been  established  between  the  softer  renal  cortex 
and  the  dense  capsule,  the  fingers  are  slipped  around  on  all  sides  above  and 
b^'  V,  shelling  the  kidney  out  of  its  capsule,  in  the  course  of  two  or  three  min- 
ut''^^;  and  leaving  it  attached  only  at  its  base  by  its  vessels.  The  operator  now 
proceeds  with  greater  care  and  caution,  freeing  the  kidney  tissue  proper  until 
it  is  only  held  by  the  few  vessels  which  enter  its  hilum.  As  he  pulls  the  base 
of  the  kidney  toward  himself  the  vessels  are,  to  some  extent,  skeletonized,  and 
can  be  seen  and  tied  off  one  by  one,  or  gi-asped  with  a  strong  clamp,  while  the 
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kidney  substance  is  cut  away,  after  which  the  exposed  vessels  are  readily  tied 
and  the  clamps  removed.  In  this  way  a  dangerous  operation  is  converted  into 
one  which  is  perfectly  safe.  This  procedure  is  illustrated  in  Figures  293,  294, 
295  and  296. 

A  liberal  loose  drain  is  inserted  into  the  cavity  of  the  thickened  capsula 
propria  and  the  outside  opening  left  large  enough  to  drain  freely  and  rapidly. 


OPERATION    FOR    URETERAL    STONE. 

Stone  in  the  Upper  Ureter. — A  stone  is  apt  to  lodge  in  the  upper  ureter,  just 
below  the  pelvis  of  the  kidney.  It  is  readily  felt  in  this  position  after  an 
incision  is  made  to  expose  the  kid- 
ney in  the  manner  described.  In- 
deed, on  palpation  through  the 
wound,  it  is  often  not  possible  to 
say  whether  the  stone  is  in  the 
ureter  or  the  lower  part  of  the 
renal  pelvis.  The  external  wound 
should  be  large  enough  to  afford 
free  access  to  the  ureter.  This  is 
carefully  bared  by  pushing  the 
peritoneum  and  fat  away  from  its 
anterior  surface,  but  taking  care 
not  to  detach  it  entirely  from  its 
bed.  In  incising  the  ureter  it  is 
important  not  to  dissect  oif  or  re- 
move the  delicate  but  strong  fas- 
cial envelope,  as  this  can  be  used 
to  the  utmost  advantage  in  closing 
up  the  wound.  The  strong  invest- 
ing sheet  affords  a  firm  hold  to  the 
thread,  and  is  of  itself  sufficient  to 
bind  the  edges  of  the  ureters  close- 
ly together  during  the  process  of 
healing.  The  hard  area  which 
marks  the  stone  is  freed  from  the 
surrounding  fat,  the  ureter  being 
exposed,  when  an  incision  is  made  over  the  lower  pole  of 
the  stone,  usually  not  more  than  one  or  one  and  a  half 


Fig.  362. — Extraction 
OF  Stone  in  the 
Ureter  by  Means  of 
Stone  Forceps,  In- 
troduced THROUGH 
Incision  in  Manner 
Shown.  This  method 
can  be  used  when  the 
low  position  of  the 
stone  makes  direct 
incision  onto  it  diffi- 
cult. Alligator  for- 
ceps can  be  used  for  a 
long  reach  from  pel- 
vic brim  to  floor  or 
even  anterior  pelvis. 


Fig.  363. — Diagram 
OF  the  Right  Kid- 
ney AND  Ureter; 
Stone  in  Ureter 
AT  Pelvic  Brim; 
Incision  Made  to 
Remove  Stone. 
Symptoms,  repeat- 
ed attacks  of  pain, 
beginning  in  right 
loin  and  radiating 
to  bladder;  dura- 
tion five  years.  At- 
tacks  originally 
short  and  coming 
infrequently  have 
steadily  increased 
in  severity  and  re- 
cur every  few 
weeks. 
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centimeters  in  length  in  the  long  axis  of  the  nreter,  care  being  taken  to  avoid 
ureteral  vessels.  The  stone  thus  exposed  is  grasped  with  suitable  stone  forceps 
and  withdrawn  (Fig.  362).  The  linear  wound  in  the  ureter  is  then  closed 
with  fine  silk  sutures  and  a  delicate,  curved  French  needle  with  a  split  eye.  It  is 
best  to  slip  in  a  little  cigarette  drain  of  gauze  surrounded  by  protective  near 
the  seat  of  the  wound.  This  can  be  removed  after  three  or  four  days  if  there 
is  no  leakage.  The  incision  is  closed  down  to  the  drain,  layer  by  layer.  In  one 
of  our  cases  we  found  a  curious  little  stone  bent  on  itself  in  the  form  of  the 
letter  U,  pinching  tightly  a  part  of  the  ureteral  tissue  in  the  angle,  so  that  the 
stone  was  not  free  in  the  ureter,  but,  as  it  were,  grown  to  it.  It  required  some 
little  pulling  to  deliver  the  rough  stone  from  its  bed. 

Stone  in  Ureter  near  Pelvic  Brim. 
— When  the  stone  is  lodged  near  the 
brim  of  the  pelvis,  somewhere  about  the 
middle  portion  of  the  ureter,  the  incision 
should  be  made  either  about  the  posi- 
tion of  McBurney's  point  on  the  right  or 
left  side,  or,  preferably,  we  think,  in  the 
semilunar  line  (Fig.  363).  In  a  thin  pa- 
tient a  small  incision,  about  six  centi- 
meters long,  may  suffice ;  in  others  it 
should  be  made  eight  or  ten  centimeters 
in  length.  The  incision  is  carried  down 
to  the  peritoneum,  which  is  then  carefully 
lifted  up  and  pushed  over  toward  the 
median  line.  The  intestines  can  be  felt 
and  sometimes  seen  through  the  perito- 
neum. When  the  iliac  vessels  are  reached 
the  operator  knows  that  the  ureter  is  close 
by.  As  he  continues  to  lift  the  perito- 
neum the  ureter  is  lifted  up  with  it,  re- 
maining attached  to  the  peritoneum  rather 
than  to  the  posterior  abdominal  wall  like 
the  vessels.  If  the  stone  has  been  pre- 
viously located  a  little  careful  palpation 
will  soon  reveal  its  position.     The  ureter 


Fig.  364. — Extra-peritoneal  Expo- 
sure OF  Portion  of  Ureter  Con- 
taining Stone,  Shown  in  Last 
Figure.  Note  convenient  incision 
of  ureter  between  two  guy  sutures. 
Take  great  care  to  preserve  the  ]3eri- 
ureteral  fibrous  investing  tissue 
which  surrounds  it  like  a  loose  strong 
web  and  if  uninjured  except  by  in- 
cision is  most  valuable  asset  in  the 
closure.  This  is  not  shown  here, 
is  then  bared  below,  over,  and  above  the 

stone  for  a  little  distance.     It  is  sometimes  a  good  plan  to  pass  sutures  before- 
hand from  side  to  side,  and  then,  pulling  the  sutures  apart,  make  a  longitudinal 
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Fig.  365. — Incision  and  Removal  of  Stone  Below  the 
Stricture.  The  actual  procedure  carried  out  in  the 
case  of  the  stone  pictured.  When  the  stone  can  be 
clearly  recognized  by  touch,  then  the  smallest  possible 
incision  should  be  made,  directly  down  onto  its  lower 
pole.  A  stricture  so  sharply  defined  may  also  be  di- 
lated bluntly.  Remember  that  after  closing  the 
ureter  with  a  direct  suture,  the  overlying  fascia  must 
then  be  approximated. 


incision  for  the  removal  of 
the  stone  (Fig.  3G4).  We 
prefer  onrselves,  however, 
to  grasp  the  stone  in  such 
a  way  as  to  close  the  ure- 
ter above  and  below  it, 
and  then  to  incise  it  over 
whichever  pole  is  most 
convenient  and  squeeze  it 
gently  out  of  the  ureter, 
delivering  it  by  its  small 
diameter.  As  soon  as  the 
stone  is  removed,  fine  silk 
sutures  are  passed,  engag- 
ing the  walls  of  the  ureter 


with    its    surrounding    fi- 
brous investment,  without 

appearing  on  its  mucous  surface   (Fig.   305).     It  does  not  matter  much  just 

what  form  of  suture   is  used,   provided  the  sides   are  brought  together  with 

accuracy.      We   prefer   in 

all  these  cases  a  fig-ure  of 

eight.      The    wound    is 

closed  completely  with  the 

exception    of    a    cigarette 

drain,    which    is    carried 

down  to  the  ureter. 

Stone     at    the    Pelvic 

Floor. — When  the  stone  is 

down  on  the  floor  of  the 

pelvis,    or    lodged    in    the 

last  five  or  six  centimeters 

of  the   ureter,   the  opera- 
tion may  be  either  easy  or 

difficult.       Knowing    the 

location   of  the   stone  the 

operator   makes   his    inci- 
sion   over    the    semilunar 

line,  as  was  just  described,  a  little  lower  down  over  the  side  of  the  brim  of  the 

pelvis.     The  peritoneum  is  then  separated  in  its  depth,  exposing  first  the  iliac 


Fig.  366.  —  Calculus  in  Lower  Ureter,  Causing 
Hydroureter.  The  stone  in  this  case  was  gradually 
milked  up  from  near  the  bladder  to  the  pelvic  brim, 
where  incision  was  made  into  the  ureter  and  the  stone 
removed.  (From  H.  Young,  Ch.  H.  and  Inf.,  Oct.  6, 
1901.) 
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vessels  and  then  the  pelvic  v^^alls,  nntil  the  internal  iliac  vessels  and  the  nretcr 
clinging  to  the  peritoneum  are  exposed.  If  the  nreter  is  manifestly  dilated, 
owing  to  the  obstrnction  of  the  stone,  it  is  often  possible  to  enlarge  the  skin 
incision  in  an  npward  direction  nntil  the  nreter  is  exposed  nearer  the  pelvic 
brim,  where  it  is  closer  to  the  surface,  and  where  it  is  conveniently  reached. 
Then  lifting  it  np  carefully,  so  as  not  to  brnise  it  or  its  vessels,  a  longitudinal 
incision  is  made  into  its  lumen,  when  a  pair  of  forceps  carried  down  the  ureter 
grasps  the  stone  and  draws  it  up  and  out.  This  is  the  simplest  way  to  remove 
a  stone  low  down  on  the  pelvic  floor.  The  ureteral  incision  is  then  closed,  and 
the  abdominal  wound  is  closed,  leaving  a  little  drain  in  sifii.  The  next  simplest 
plan  for  removal  of  such  a  stone  is  this :  After  exposing  the  ureter  the 
operator  continues  to  make  a  blunt  dissection  with  his  fingers,  freeing  the 
anterior  portion  of  the  ureter  and  pushing  into  the  fat  until  he  feels  the 
stone  in  the  ureter.  The  dissection  is  then  continued  until  the  area  around 
the  stone  is  liberated,  and  until  the  ureter  is  also  set  free  in  front  of  the  stone, 
care  being  taken  not  to  detach  it,  however,  from  its  lateral  attachments  to  the 
peritoneum  or  the  bladder.  After  a  considerable  portion  of  the  ureter  has 
been  set  free  in  this  way  it  is  gently  caught  between  the  thumb  and  the  fore- 
finger below  the  stone,  and  an  effort  is  made  to  push  the  stone  up  the  ureter. 
If  the  ureter  has  been  dilated  and  the  stone  is  free  and  not  too  large,  it  is 
often  possible  to  work  the  stone  upward  to  a  point  at  or  near  the  pelvic  brim, 
where  it  can  be  removed  with  ease.  This  was  accomplished 
by  Dr.  Young  in  the  case  pictured  in  Figure  366.  This  is 
the  plan  known  by  Israel's  name.  We  found  it  possible  to 
do  this,  and  in  one  case  where  a  spiculate  stone  was  lodged 
in  the  left  ureter  in  a  man,  in  a  position  very  difficult  of 
access  on  account  of  the  depth  of  the  pelvis  and  the  amount      '^^'  37    ^^' 

^  ^  IP  TERAL       CaLCU- 

of  fat  present,  we  were  able  to  work  the  stone  about  nve  or         ^us  Lodged  in 

six  centimeters  backward  from  the  position  where   it  had         Vesical  End  of 

lodged,  and  there  to  incise  the  ureter  and  remove  it.     The         Lreter.       Ihe 

^     ^  ^  -    ,  small    stone    to 

operation  was  awkward  because  the  wound  was  deep  and  the         ^j^^    j,jgjj^    ^r^^ 

stone  was  still  on  the  pelvic  floor.     It  was,  however,  much         passed    sponta- 

easier   than   the    almost    impossible    operation   of   removing         neously  _      and 

-r^^       ,        1      T  T  11  ,  •  found     in     the 

it   ?n   situ.      We    closed    this    wound    by    sutures    engaging         xiiina.     Natural 

only    the    ureteral    fascia,    which    is    more   marked    on   the         size. 

floor  of  the   pelvis;   fine   silk  sutures  were   used,   and  the 

patient    recovered    without    the    slightest    leakage    of    urine    at    any    time. 

Stone  in  the  Vesical  Portion  of  the  Ureter. — When   the   stone  is  lodged   in 

the  anterior  or  vesical  end  of  the  ureter,  and  on  account  of  its  size  or  attach- 
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ment  to  the  ureteral  tissues  cannot  be  worked  back,  it  is  sometimes  exceedingly 
difficult  to  remove  it.     In  such  a  case  one  of  a  variety  of  procedures  is  possible. 


Fig.  368. — Combined  Abdominal  and  Vaginal  Incisions  to  Remove  Stone  Shown  in  Fig. 
367.  The  abdominal  incision  enabled  the  operator  to  grasp  the  stone  in  the  ureter  and  push 
it  against  the  vaginal  wall,  through  which  it  was  removed  by  incision  through  both  vagin- 
al and  ureteral  walls,  as  shown  in  picture.  This  was  a  large  stone  embedded  in  adhesions. 

In  a  woman  the  ureter  passes  through  a  little  channel  under  the  uterine  artery 
and  veins  at  the  base  of  the  broad  ligament,  lateral  to  the  cervix.  The  finger 
can  be  worked  through  this  channel  without  injury  to  the  ureter,  and  with  the 
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finger  hooked  up,  the  uterine  vessels  are  brought  within  reach  and  control.  If 
a  double  ligature  is  now  passed  through  this  opening  on  the  finger  and  tied 
on  both  sides,  and  the  vessels  are  divided  be- 
tween the  ligatures,  the  broad  ligament  por- 
tion of  the  ureter  is  readily  exposed  (Fig. 
196).  Following  the  ureter  thus  plainly  seen 
and  tracing  it  downward,  its  anterior  portion 
can  be  exposed,  a  stone  located,  the  ureter  in- 
cised, and  the  stone  removed.  An  assistant, 
putting  his  finger  in  the  vagina  and  pushing 
upward,  can  sometimes  materially  assist  in 
bringing  this  portion  of  the  ureter  within  easy 
reach.  In  one  of  our  patients,  where  we  had 
secured  the  most  distinct  scratch  marks,  we 
found  a  little,  sharp,  spieulate  stone  fixed 
firmly  into  the  wall  of  the 
ureter  and  embedded  in  it 
(Fig.  367),  just  a  short  dis- 
tance from  the  vesical  end 
of  the  ureter.  We  could  not 
feel  it  or  find  it  through  the 
vagina,  as  it  was  so  small. 
We  incised  the  ureter,  re- 
moved the  stone  and  closed 
the  wound,  when  the  patient 

recovered,  though  not  without  leakage  and  a  stormy  con- 
valescence. In  one  case,  where  there  was  a  large  stone  em- 
bedded in  a  mass  of  adhesions  back  of  the  uterine  vessels 
(Fig.  325),  we  opened  the  abdomen,  located  the  stone,  and 
pushed  it  in  the  direction  of  the  vaginal  vault,  not  displacing 
it  in  the  ureter,  but  displacing  the  ureter  with  the  stone  until 
the  stone  was  made  accessible,  when  we  incised  the  vaginal 
Stone  in  Right     vault  and  incised  the  ureter  extraperitoneally  over  tlie  lower 

RETER.    {    rs.      pQ]g  q£  ^YiQ  stone,  which  we  removed  without  iniurinff  the 
ill.  J.,  Gyn.  No.  .  ;      . 

7762,   Apr.   28      peritoneum  (Fig.  368).    The  actual  appearance  of  this  stone 

1910.)  and  of  scratch  marks  made  by  it  are  shown  in  Figures  369 

and  370.     This  patient  recovered  from  the  operation  and 

went  home,  but  later  suffered  from  intestinal  obstruction,  owing  to  adliesions 

about  the  original  site  of  the  stone  at  the  pelvic  floor,  and  died.    When  the  stone 


Fig.  369. — Stones  Removed  from 
Ureter  in  Case  Shown  in 
Preceding  Figure,  Also  Fig. 
325.  The  appearance  is  that  of 
a  pure  oxalate  stone.  The  sharp 
knife  edges  are  well  calculated 
to  abrade  the  mucosa;  where  the 
attrition  is  greatest  they  are 
worn  rounded.  (Mrs.  E.  J., 
Gyn.  No.  7762,  Apr.  28,  1910.) 


Fig.  3  7  0.— 
Gouged  Wax- 
tipped  Cath- 
eter Due  to 
Passage    Over 
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can  be  felt  through  the  vagina  an  incision  can  be  made  through  the  anterior 
lateral  vaginal  wall,  exposing  the  ureter.  Then,  cutting  in  the  longitudinal  axis 
of  the  ureter  over  the  end  of  the  stone,  it  is  readily  pulled  out  and  tiic  incision 

closed  with  fine  silk  sutures,  leaving 
the  vaginal  wound  to  close  with 
drainage.  One  must  be  careful  in 
these  cases  that  the  stone  does  not 
slip  up  and  away  in  the  midst  of  the 
operation.  In  such  an  event  it  would 
be  better  to  make  the  superior  in- 
cision and  draw  the  stone  out  of  the 
ureter  near  the  pelvic  brim. 

Transvesical  Removal  of  TJreteral 
Stones — When  the  stone  is  lodged  in 
the  vesical  end  of  the  ureter  it  can 
be  removed  in  one  of  several  ways. 
This  condition  is  shown  in  Figure 
310.  The  easiest  cases  are  those  in 
which  a  stone  is  seen  projecting  from 
the  ureteral  orifice. 

a  Stone 

in  Ureteral  Ori- 
f  i  c  e. — Here  it  is  safe  to  grasp  the 
end  of  the  .^tone  with  a  pair  of  alli- 
gator forceps  through  an  open  cysto- 
scope,  to  extract  it  from  the  ureter, 
and  to  remove  it  at  once  from  the 
body.  If  only  the  point  of  the  stone 
is  seen  and  the  rest  will  not  follow 
readily,   the  orifice    may  be   dilated 


D  i  s  1  o  d  g  i  n , 


Wedged 


Fig.  371.  —  Transvesical  Removal  of 
Stones  from  Vesical  End  of  Ureter, 
through  Vesicovaginal  Incision.  At- 
tacks of  pain  in  the  region  of  right  kidney 
at  irregular  intervals  for  3}^  years.  Cysto- 
scopic  examination  showed  a  big  swelling 
in  the  bladder  at  the  site  of  the  right  ure- 
teral  orifice.      Operation   through   cysto- 


scope,  though  sometimes  suitable,  was  not        .,  .       <.     n-  j- 

adapted  to  this  case.  A  normal-sized  and  with  a  pair  of  alligator  forceps  so  as 
perfectly  normal  ureteral  orifice  was  ulti-  to  facilitate  the  delivery.  Bransford 
mately  found  after  removal  of  stones,  ^^wis  (New  York  Med.  J.,  1912, 
(Mrs.  R.  A.,  age  45,  San.  No.  1366,  May  •     ..^^^n  .  i 

14  1902)  xcvi,   1002)   reports  several  success- 

ful cases  and  describes  the  very  in- 
genious instruments  he  employs  with  his  cystoscope. 

Dilating  the  Ureter  with  Bougie  s. — Where  the  stone  is 
felt  behind  the  ureteral  orifice,  if  it  is  not  too  large  or  too  firmly  fixed,  one  can 
sometimes    succeed    in   dilating;   the   orifice    of   the  ureter   with   catheters    or 


TREATMENT. 


161 


bougies  successively  larger  in  size  until  one  is  introduced  as  large  as  5  or 
6  mm.  in  diameter.  After  thus  dilating  the  orifice  a  little  oil  may  be  injected 
to  lubricate  the  passage  and  facilitate  the  escape  of  the  stone.  One  of  us 
(Kelly)  did  this  successfully  in  the  case  of  Mrs.  H.,  in  January,  1900.  She 
had  been  suffering  from  repeated  attacks  of  colic  in  the  left  kidney  extending 
down  the  ureter  to  its  vesical  orifice  where  the  pain  was  centered.  The  left 
ureter  at  its  vesical  end  was 
exquisitely  tender,  and  one 
could  feel  a  distinct  firm 
enlargement  half  way  be- 
tween the  internal  ureteral 
orifice  and  the  cervix  uteri. 
The  ureter  and  the  sur- 
rounding parts  were  first 
cocainized  by  injecting  a 
one  per  cent,  solution  of 
cocain  through  the  vaginal 
wall  into  the  tissues  adja- 
cent to  the  ureter.  Then, 
with  the  patient  in  the  knee- 
breast  posture,  and  by  the 
use  of  a  Xo.  10  open  specu- 
lum, the  deeply  reddened, 
everted  left  ureteral  mucosa 
was  found  in  marked  con- 
trast to  the  healthy  right 
orifice.  A  wax-tipped  cathe- 
ter was  introduced  a  short 
distance  and  showed  scratch  marks,  proving  the  presence  of  a  stone.  After 
carrying  the  catheter  further  up  the  ureter,  16  c.  c.  of  pent-up  urine  escaped, 
showing  a  low  grade  of  hydronephrosis.  The  impact  of  the  catheter  also  broke 
off  a  little  piece  of  stone  1  mm.  in  diameter ;  this  was  examined  chemically  by 
Dr.  Louis  Hamburger,  of  Baltimore,  and  shown  to  be  made  of  uric  acid.  A 
ureteral  dilator  was  then  pushed  through  the  strictured  vesical  ureteral  orifice 
until  it  was  stretched  to  a  lumen  3  mm.  in  diameter.  Nineteen  hours  after 
this  an  oblong  stone,  10  mm.  in  length  and  3  mm.  in  diameter,  escaped,  with 
the  immediate  relief  of  all  the  symptoms. 

Transvesical     Opening     of     the     Ureter. — Where  a  mass  of 
ureteral  stones  or  a  large  calculus  is  lodged  well  back  of  the  vesical  orifice  and 


Fig.  372. — View  of  Bladder  and  Uterus  in  the 
Knee-chest  Posture,  Showing  Opening  in  Tri- 
GONUM  AS  Pictured  in  Last  Figure.  Note  direc- 
tion of  ureters  as  they  converge  toward  the  trigo- 
num.  The  calculi  filled  the  lower  end  of  the  right 
ureter  as  shown  in  figure.  (Mrs.  R.  A.,  San.  No. 
1366.) 
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yet  near  eiioiigh  to  the  bladder  to  produce  a  bulging  on  the  vesical  mucosa,  if 
it  is  not  easily  accessible  through  the  antero-lateral  vaginal  wall,  one  can  get 
at  the  calculi  by  putting  the  patient  in  the  knee-breast  posture,  thus  letting  air 
into  the  vagina,  introducing  a  catheter  into  the  bladder  and  distending  it  with 
air  (Fig.  371). 

The  posterior  vaginal  wall  is  then  lifted  up  by  a 
broad  Sims'  speculum  and  retracted  at  the  same  time 
so  as  to  give  the  operator  a  perfect  view  and  easy  access 
to  the  anterior  vaginal  wall.  The  cutting  part  of  this 
operation  may  be  done  by  the  injection  of  cocain  into 
the  vaginal  septum,  obliterating  all  sensation.  If, 
however,  the  patient  is  nervous  it  will  be  better  to  use 
general  anesthesia.  Then  the  vaginal  wall  is  opened 
by  thrusting  a  narrow-bladed  scalpel,  preferably  one 
set  onto  the  handle,  at  an  angle  of  45  degrees,  through 
the  vesico-vaginal  septum  in  the  median  line  about 
half-way  between  the  internal  urethral  oriiice  and  the 
cervix.  As  the  knife  penetrates  the  septum  into  the 
air-distended  bladder  it  sometimes  gives  a  sound  sim- 
ilar to  that  of  a  sharp  instrument  being  thrust  through 
the  parchment  of  a  drum  head.  The  wound  is  then 
enlarged  in  an  antero-posterior  direction  until  the 
opening  is  big  enough  to  introduce  the  index  finger. 
On  introducing  this  finger,  the  exact  location  of  the 
prominence  made  by  the  calculus  is  determined  near 
the  position  of  the  urethral  orifice.  The  finger  deter- 
mines also  to  what  extent  the  incision  may  be  safely 
made.  There  is,  as  a  rule,  no  bleeding,  as  the  vessels 
are  emptied  of  their  blood  by  their  position.  Any 
blood  that  escapes,  runs  down  into  the  vertex  of  the 
air-distended  bladder  and  so  does  not  inconvenience 
the  operator.  With  a  narrow  spatula  the  side  of  the 
opening  is  retracted  until  the  hard,  bulging  prominence  is  exposed  to  view 
(Fig.  372).  This  procedure  was  carried  out  in  the  case  illustrated  in 
Figures  371,  372,  and  373.  Incision  is  then  made  under  the  end  of  the 
stone  nearest  to  the  ureteral  orifice  and  the  stone  extracted.  A  careful  search 
must  then  be  made  for  other  stones,  and  it  will  be  an  easy  matter  at  the  same 
time  to  carry  a  wax-tipped  bougie  up  into  the  kidney  to  see  if  there  are  any 
stones  there.     When  the  stone  is  lodged  close  to  the  ureteral  orifice,  it  may  be 


Fig.  373.— Stones  Re- 
moved AT  Opera- 
tion AND  Passed 
Subsequent  to  Op- 
eration, IN  Case 
Illustrated  by  Two 
Preceding  Figures. 
The  stones,  as  shown, 
are  3^  natural  size. 
(Mrs.  R.  A.,  San  No. 
1366.) 
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a  good  plan  to  introduce  a  grooved  director  and  to  cut  tlirougli  the  orifice  up  to 
the  stone.  Where  the  stone  is  extracted  by  cutting  directly  through  the  vesical 
mucosa  we  think  the  best  plan  is  to  allow  the  opening  to  remain  as  the  future 
ureteral  orifice.  Often  there  will  be  no  bleeding  and  the  wound  in  the  bladder 
may  be  left  to  take  care  of  itself.  If  there  is  any  hemorrhage  at  all  it  may  be 
easily  stopped  by  fine  catgut  sutures  passed  over  the  vesical  and  ureteral  tissues 
at  the  bleeding  points.  The  incision  ought  to  be  made  far  back  into  the  bladder 
in  order  to  avoid  opening  the  loose  cellular  tissue  and  to  escape  infection.  After 
the  operation  the  bladder  should  be  wiped  out  through  the  capacious  opening 
in  the  vesicovaginal  septum  and  the  opening  into  the  vagina  closed  by  fine  in- 
terrupted silkworm  giit  sutures  placed  a  little  less  than  1  cm.  apart,  embracing 
all  the  tissues  except  the  vesical  mucosa.  A  mushroom  catheter  is  then  inserted 
through  the  urethra,  and  the  bladder  drained  for  six  or  seven  days,  being 
washed  out  every  day  with  a  warm  boric  solution  through  the  catheter.  In  the 
male  this  operation  should  be  done  by  a  suprapubic  route.  If  there  is  no  cys- 
titis, the  bladder  may  be  closed  snugly  at  once,  and  the  skin  wound  closed  down 
to  a  small  protective  drain.  Figure  373  shows  the  stones  removed  from  the 
right  ureter  by  this  method,  April  29,  1902,  and  on  four  different  dates  the 
remaining  stones  shown  in  the  upper  part  of  the  figure  escaped,  showing  the 
importance  of  leaving  open  the  ureterovesical  wound.  The  patient  recovered 
and  has  since  remained  well. 

AFTER-TREATMENT. 

The  after-treatment  of  patients  who  have  had  one  of  the  various  operations 
described  for  stone  in  the  kidney  or  ureter,  does  not  differ  materially  from  that 
employed  in  other  operations,  particularly  kidney  operations,  and  has  already 
been  described  in  the  preceding  chapters. 

It  is  a  good  plan  always  to  give  abundant  water  and  urotropin.  The  chief 
complications  are  hemorrhage  after  nephrotomy,  which  may  require  immediate 
secondary  removal  of  the  kidney,  suppression  of  urine,  and  uremia.  One  of 
the  commonest  complications  in  the  uremic  cases  is  post-operative  insanity,  a 
condition  which  is  very  alarming  and  frequently  fatal.  We  recently  observed 
such  a  case. 

SUMMARY. 

Our  information  as  to  the  frequency  of  occurrence  and  the  morbidity  of 
stones  in  the  kidney  is  manifestly  insufficient.  Und(>r  the  more  frequent  em- 
ployment of  the  exact  radiographic  method  of  diagnosis  the  disease  is  known 
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to  be  very  much  commoner  than  was  formerly  supposed.  What  percentage 
of  the  population,  however,  is  affected  by  these  stones  is  not  known.  It  is 
well  known  that  patients  may  go  for  years  without  great  discomfort.  The 
outlook  is  much  better  for  patients  where  only  one  kidney  is  affected,  and 
for  those  where  the  complication  of  infection  has  not  supervened.  It  is  cer- 
tain that  the  mortality  is  very  high  in  cases  of  bilateral  stone  with  bilateral 
infection. 

The  occurrence  of  anuria  is  one  of  the  absolute  indications  for  immediate 
operation,  and  the  cases  operated  upon  early  have  a  much  better  outlook  than 
those  postponed.  The  operation  in  such  cases  should  be  nephrotomy  invariably. 
A  comparison  of  the  results  of  operation  in  antiseptic  cases  and  those  with 
sepsis  justifies  the  conclusion  that  every  stone  which  will  not  readily  pass  de- 
mands operation.  Compare,  for  example,  the  personal  experience  of  Rafin  and 
Arcelin  (''Calculs  du  reins  et  de  I'uretere,"  Paris,  1911),  who  in  19  aseptic 
cases  had  one  death  from  operation,  while  in  29  septic  cases  there  were  5  deaths. 
Interestingly  enough,  all  of  these  deaths  were  from  nephrectomies.  There  are 
no  satisfactory  statistics  at  hand  to  show  the  relative  danger  of  nephrotomy  and 
nephrectomy.  In  large  pyonephroses  in  cases  with  bilateral  involvement 
nephrotomy  is  the  only  operation  allowable. 

With  multiple  abscess  of  the  kidney,  the  other  organ  being  perfectly  normal, 
nephrectomy  is  perhaps  safer  and  better. 

The  investigations  of  Sondille  ("These  de  Paris,"  1907)  have  apparently 
shown,  by  functional  studies  of  the  opposite  kidney,  that  it  is  usually  more  or 
less  affected  in  stone  cases,  and  this  perhaps  accounts  for  the  frequency  of 
anuria  following  operative  interference.  We  have  never  lost  a  patient  operated 
on  for  unilateral  non-septic  stone  in  the  kidney  in  27  cases ;  on  the  other  hand, 
our  death-rate  in  septic  cases  has  been  11  cases  out  of  69  operated  upon.  One 
was  in  a  solitary  kidney;  6  were  in  bilateral  kidney  infection,  and  4  in  uni- 
lateral infection  with  an  apparently  normal  kidney  on  the  other  side. 

Legueu  ("Traite  chirurgical  d'urologie,"  1910)  notes  in  420  non-septic 
cases  collected  from  the  literature  a  death  rate  of  a  little  more  than  9  per  cent. 
This  high  rate  is  doubtless  due  to  the  fact  that  many  of  the  deaths  occurred 
where  both  kidneys  were  involved.  In  473  infected  cases  there  was  a  death 
rate  of  23  per  cent. 

In  non-infected  cases  there  is  very  little  difference  in  the  death  rates  between 
pyelotomy  and  nephrotomy,  although  the  convalescence  is  much  easier  after 
the  first  operation.     In  septic  cases  pyelotomy  should  never  be  done. 


CHAPTER  XXL 

BLADDER  AND  URETHRAL  STONES. 


BLADDER   STONES. 

Observations  and  good  descriptions  of  stones  in  the  urinary  bladder  are 
found  in  the  earliest  medical  literature.  The  surgical  removal  of  stones  from 
the  bladder  by  perineal  section,  from  its  introduction  by  Frere  Jacques  in  the 
Middle  Ages,  remained  the  greatest  surgical  opera- 
tion widely  practiced  up  to  the  modern  anesthetic, 
antiseptic  period.  Many  surgeons  still  living  recall 
this  period's  birth.  The  treatment  of  vesical  calculi 
has  benefited  less  by  modern  diagnostic  methods 
than  that  of  renal  and  ureteral  stones,  nevertheless 
it  has  been  enormously  developed. 

Occurrence. — While  vesical  stone  is  met  with  at 
every  period  of  life,  and  in  both  sexes,  it  is  com- 
monest in  old  men  and  in  young  children.  It  is, 
indeed,  a  rather  rare  affection  in  women,  being 
usually  met  with  solely  in  diverticulate  bladders  or 
in  cases  with  large  cystoceles  and  incomplete  empty- 
ing of  the  urine  at  each  voiding.  Although  we  see 
comparatively  few  children,  we  have  had  more  cases 
in  little  girls  than  in  adults.  The  immunity  of 
women  is  explained  by  the  short,  large-calibered 
urethras  which  allow  any  stone  that  comes  down  a 
ureter  to  pass  to  the  outside  with  ease,  and  by  the 
rarity  of  residual  urines.  The  greater  frequency  in 
children  can  be  appreciated  by  the  statement  of 
Bokay  quoted  by  Legueu  ("Traite  chirurgical 
d'urologie,"  1910,  759),  who  found  in  a  review  of 
1,621  stone  cases  that  1,150  were  in  infants. 

Stones  may  originate  in  the  bladder,  or  start  in  the  kidney  and  migrate  down- 
ward, continuing  to  gTOW  by  accretion  in  the  bladder.    Many  of  the  uratic,  uric 
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Fig.  374. — Piece  of  Rubber 
Dropped  through  Su- 
prapubic Opening  into 
Bladder  and  Remain- 
ing There  Three 
Weeks.  Note  the  exten- 
sive incrustation  formed 
in  so  short  a  time. 
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acid,  and  oxalic  stones,  or  stones  with  these  salts  as  nuclei,  are  of  kidney 
origin,  while  the  true  bladder  stone,  usually  dependent  on  obstruction  and 
alkaline  urine,  is  likely  to  be  composed  of  phosphates  or  ammonium  urate. 
Stones  of  considerable  size  are  almost  invariably  of  very  mixed  constitution. 
Etiology.  ■ — The  causes  of  stone  formation,  as  mentioned  in  the  last  chapter, 


Fig.  375. — Hairpin  Calculus.  The  stones  are  mostly  phosphatic.  The  hairpin  had, 
as  usual,  been  introduced  through  the  urethra,  although  most  of  these  patients  pretend 
to  be  greatly  mystified  over  the  discovery  of  these  evidences  of  previous  misdeeds  and 
evil  habits.     (F.  R.  Eccles,  London,  Ontario.) 

are  not  altogether  clear ;  but  obstruction  to  the  outflow  of  urine,  as  in  enlarged 
prostate  affecting  the  diseases  or  injuries  of  the  spinal  cord ;  bladder  infection, 
and  the  presence  of  any  foreign  substance  are  the  favoring  conditions  in  the 
bladder.  A  foreign  body  in  the  bladder  means  inevitably  stone  formation  in  a 
very  short  time.  This  is  illustrated  in  Figiire  374.  In  the  female,  foreign 
bodies  are  sometimes  introduced  by  mistake  into  the  bladder  and  the  hairpin 
seems  a  favorite  instrument  (Figs.  375  and  376).     The  patient  is  usually  at- 
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tempting  to  produce  abortion.  Sometimes  it  is  a  rnbber  catheter,  as  shown  in 
Figure  377.  A  curions  formation  about  a  suture  which  had  awkwardly  pene- 
trated the  bladder  in  a  uterine  suspension  is  shown  in  Figure  378.  We  have 
found  a  gTcat  variety  of  foreign  bodies  in  the  bladder,  but  nothing  stranger 
than  an  onion  stalk,  at  least  six  inches  long,  which  a  man  of  sixty  had  intro- 
duced through  his  urethra  for  causes  best  known  to  himself. 

Size,  Shape  and  Number. — Stones  varying  in  size,  from  a  small  pea  to  im- 
mense structures  weighing  hundreds  of  grams,  are  met  with.     It  is  remarkable 


Fig.  376. — Hairpin  Calculus.    Introduced  in  the  usual  manner  ab  externo,  and  not,  as 
often  pretended,  by  the  mouth.    (Specimen  from  E.  V.  Everitt.) 


how  free  from  symptoms  a  man  can  be  with  an  immense  calculus  filling  the 
bladder.  The  shape  is  almost  as  variable  as  the  size ;  occasionally  perfect  jack- 
stones  are  met  with.  Most  of  the  large  stones  are  ovoid  and  occasionally  an 
almost  perfect  sphere  is  found  at  operation.  The  concentric  lamination  and 
distinct  nucleus  so  frequently  found  in  large  stones  are  illustrated  by  the  speci- 
men shown  in  Figure  379. 

An  interesting  group  of  faceted  stones  is  shown  in  Figure  380,     The  ap- 
pearance of  one  of  these  almost  identical  concretions  in  cross-section  is  repre- 
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sented  in  Figure  381.    Most  frequently  but  one  small  stone  is  present,  but  occa- 
sionally hundreds  are  found. 

Site  of  Stone. — Excluding  those  calculi  fixed  in  the  urethra  and  those  found 
in  narrow-necked  diverticula,  stones  of  the  lower  urinary  tract  are  charac- 
terized by  their  exceeding  mobility.  With  each  change  of  posture  the  stone 
moves  to  seek  the  most  dependent  portion  of  the  bladder.  The  position,  espe- 
cially during  examination,  may  be  greatly  modified  by  the  muscular  contrac- 
tions of  the  bladder  wall,  which  form  veritable  shelves  and  pockets.  Forming 
a  distinct  group  by  reason  of  the  difiiculties  they  offer  in  both  diagnosis  and 
treatment,  are  the  fixed  stones  which  occur  in  diverticula  of  the  bladder.    These 

separate  cavities,  which  may  be  either  con- 
genital or  acquired,  are  favorite  sites  for 
stone :  the  condition  is  more  fully  treated 
in  Chapter  XXXI.  These  diverticula, 
when  large-mouthed,  allow  the  passage  of 
the  stone  from  the  main  cavity  of  the  blad- 
der to  the  recess  and  then  back  again. 
When  the  neck  is  narrow,  as  shown  in  Fig- 
ure 8S2,  the  calculus  is  fixed  and  frequently 
becomes  tightly  adherent  to  the  walls  of  the 
cavity. 

Changes  in  the  Bladder  Due  to  Stones. 
— A  stone  may  remain  long  in  the  blad- 
der, and,  except  for  an  occasional  trau- 
matism leading  to  temporary  bleeding, 
cause  no  change  whatever.  Frequently 
there  is  merely  a  mild  congestion. 
When,  as  is  almost  invariably  the  case 
sooner  or  later,  infection  and  inflamma- 
tion set  in,  all  the  changes  characteristic 
of  chronic  cystitis  develop.  Ulceration  is 
common. 
Symptoms. — Probably  all  vesical  calculi  at  the  initial  stage  of  their  devel- 
opment are  symptomless;  some  remain  so  for  years.  It  is  most  astonishing 
that  a  history  of  only  a  few  months  of  discomfort  is  obtained  with  many  im- 
mense stone  cases.  Sometimes,  however,  an  attack  of  renal  colic  is  'almost 
immediately  followed  by  frequency  of  micturition  and  difficulty  in  voiding. 
The  classical  symptoms  are:  frequency  of  urination  and  pain  on  voiding, 
made  much  worse  by  exercise  or  by  jolting,  as  in  an  automobile  or  on  horse- 


FiG.  377. — Incrustation  about  Rub- 
ber Tube.  The  patient  had  at- 
tempted to  induce  abortion,  but 
had  mistaken  the  urethra  for  the 
neck  of  the  womb  and  slipped  the 
tube  into  the  bladder.  It  was  re- 
moved in  the  sixth  month  of  preg- 
nancy through  the  urethra,  through 
Kelly's  open-air  cystoscope.  (G. 
L.  Hunner,  Nov.  17,  1902.) 
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back;  hematuria,  fresh  and  principally  terminal;  and  a  sudden  interruption 
of  the  stream  during  the  act  of  voiding.  This  last  symptom  is  common  in 
females;  rare  in  adult  males;  in  infants  it  leads  to  nocturnal  enuresis  and 
occasionally  to  true  incontinence.  Male  babies  with  this  affection  are  often 
seen  pulling  at  their  prepuces. 


Fig.  378. — Vesical  Calculus.  Due  to  incrustation  on  a  silk  ligature  which  by  mistake 
had  been  passed  through  the  bladder  wall  in  an  operation  for  suspension  of  the  uterus. 
(Mrs.  H.,  Apr.  5,  1901,  J.  H.  H.) 


When  infection  occurs  the  s^miptom-complex  usually  becomes  that  of  a  very 
severe  cystitis,  namely,  frequency  of  urination  and  pain  on  voiding,  great 
straining,  and  blood  and  pus  in  the  urine. 

Diagnosis. — The  oldest,  and  often  the  most  satisfactory,  method  is  the  em- 
ployment of  a  metallic  sound  or  searcher.  For  this  examination  about  200  c  c. 
of  salt  solution,  plain  water,  or,  better  still,  %  per  cent,  carbolic  acid  solution 
should  be  introduced  into  the  bladder,  and  then  the  instrument  used  in  a  sys- 
tematic method  always  seeking  with  its  beak  to  make  a  dependent  post  of  the 
bladder  against  which  the  stone  will  strike,  giving  the  characteristic  metallic 
click.     Stones  in  diverticula  or  under  folds,  or  in  verv  irritable  bladders,  which 
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are  constantly  contracting,  escape  detection  by  this  method  even  in  the  most 

skilled  hands. 

In  the  female  large  stones  can  easily  be  detected 
by  the  bimannal  abdominal  vaginal  examination  of 
the  empty  viscus.  A  large  bougie  coated  with  wax, 
if  introduced,  will  show  gouges  from  contact  with 
the  stone. 

The  cystoscope  should  always  be  used,  as  it  gives 
information  as  to  the  size,  number,  and  shape  of 
stones  not  otherwise  obtainable.  It  often  shows  the 
mouth  of  a  diverticulum  with  the  end  of  a  stone  pro- 
jecting from  it.  It  is  advantageous  in  searching  for 
a  diverticulum  to  distend  the  bladder  to  the  utter- 
most. When  an  open-air  cystoscope  is  employed  it 
is  often  possible  to  introduce  a  small  metallic  searcher 
into  the  neck  of  the  diverticulum  and  so  obtain  the 
click. 

The  X-ray  sometimes  affords  positive  results 
where  all  other  methods  have  failed.  This  was 
the  case  in  a  recent  patient,  where  the  stone  was 
found    in    a    diverticulum    (Fig.    383).     For    the 

best  results  in  X-ray  work  the  patient  should  be  put  on  liquids  for  a  day  or 

two,  the  bowels  thoroughly  cleaned,  and  both  bladder  and  rectum  distended 

with  air. 


Fig.  379. — Section  of  a 
Large  Stone  Removed 
FROM  THE  Bladder  of  an 
Eight -YEAR -OLD  Girl. 
Note  difference  of  color 
and  appearance  at  the 
center  of  the  stone  and 
between  the  central 
lamellse  from  the  periph- 
eral ones.  (From  F.  R. 
Eccles  of  London,  Ont.) 


OPERATIONS   FOR   VESICAL   CALCULUS. 


A  vesical  calculus  can  be  removed  through  the  urethra,  either  by  crushing 
it  with  a  pair  of  forceps  introduced  through  the  urethra  and  drawing  it  out  of 
the  bladder  through  the  natural  channels,  or  by  crushing  the  stone  with  a  suit- 
able instrument  until  the  fragments  are  so  small  that  they  are  readily  washed 
out  through  the  perineum  (in  the  male),  or  the  vagina  (in  the  female),  or  above 
the  symphysis  pubis.  Small  calculi,  the  size  of  a  pea,  which  have  passed  down 
the  ureter,  are  commonly  discharged  spontaneously  after  they  enter  the  bladder. 
A  calculus,  which  is  not  over  l^/o  cm.  in  diameter,  of  whatever  length  it  may  be, 
can  be  caught  by  forceps  and  gradually  withdrawn  through  the  urethra.  A 
good  way  to  do  this  is  to  place  the  patient  in  the  knee-breast  posture  and  to 
inspect  the  calculus  through  the  open  cystoscope  (Figs.  384  and  385).  One 
can  see  in  this  way  just  where  it  lies  in  the  vertex  of  the  bladder  and  pour  a 
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Fig.  380.— Eight  Pyramidal  Stones  of  Almost  Identical  Size  and  Shape  (a).  Found 
in  a  vesical  diverticulum  packed  together  as  shown  (b)  and  (c).  (F.  Larrimore,  March 
7,  1901.) 


little  sweet  oil  in  to  lubricate  the  parts  during  the  extraction. 
lUext,  the  measurement  of  the  diameter  and  length  of  the 
calculus  is  easily  made  by  taking  the  end  of  the  cystoscope, 
whose  diameter  is  known,  as  a  unit  of  measurement.  If  the 
calculus  is  12  mm.  in  diameter,  it  is  well  to  dilate  the  urethra 
with  Hegar  dilators  up  to  this  extent ;  then,  withdrawing  the 
speculum,  a  stone  forceps  is  introduced  and  directed  to  that 
part  of  the  bladder  in  which  the  stone  was  seen  to  lie.  On 
opening  and  gTasping  with  the  forceps,  the  stone  is  caught, 
brought  up  to  the  urethra,  and  gradually  extracted.  If  the 
stone  is  grasped  too  near  the  middle,  it  can  be  dropped  and 
caught  again.  The  forceps  holding  the  stone  makes  a  wedge 
which  opens  up  the  urethra,  while  the  blades  of  the  forceps 
grasping  the  stone  protect  it  from  injury.  A  long  foreign 
body,  the  only  kind  which  nature  permits  to  be  introduced 


Fig.  381. —Trans- 
verse Section 
OF  One  cf  the 
Pyramidal 
Stones  Shown 
in  Last  Figure. 
Note  stratified 
structure,  char- 
acteristic of  all 
stones,  showing 
that  the  stones, 
when  small,  were 
irregular  in 
shape. 
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into  the  bladder,  can  be  caught  by  one  end  through  the  speculum  with  a  suitable 
instrument;  and  as  the  speculum  is  withdrawn,  the  instrument  is  drawn  out 
and  the  foreign  body  with  it.  In  this  way  a  hairpin  can  be  caught  by  its  blunt 
end  with  a  simple  hook,  drawn  up  into  the  lumen  of  the  speculum  and  with- 
drawn through  the  urethra  simultaneously  with  the  speculum.  In  like  manner 
a  piece  of  the  catheter  can  be  grasped  with  an  alligator  forceps  and  withdrawn 


Calculi   in  vesical 
diverticulum 


Speculum  view  showing 
opening"  info  diverticulum 


Diverticulum    opened 


Fig.  382. — Removal  of  Stone  from  Diverticulum  in  Bladder  through  Open-air 
Cystoscope.  The  upper  two  figures  show  the  front  and  side  views  of  the  condition. 
The  dotted  hnes  in  the  left  upper  figure  indicate  the  incisions  for  widening  the  orifice 
of  the  diverticulum.  In  the  left  lower  figure  the  diverticulum  is  laid  wide  open  and 
the  stone  exposed.  In  the  lower  figure  to  the  right,  the  removal  of  the  stone  through 
an  open-air  cystoscope  is  illustrated.    (Mrs.  J.,  San.,  March  3,  1909.) 


through  the  speculum  or  with  it.  A  calculus  or  a  stitch  in  the  bladder  wall 
can  be  caught  with  the  alligator  forceps  and  withdrawn,  and,  if  necessary,  a 
knife  or  a  pair  of  alligator  scissors  introduced  to  cut  its  loop  and  free  it  first. 
We  did  not  encounter  the  slightest  difficulty  in  removing  the  long  pieces  of 
glass  catheter  shown  in  Figure  386.  By  means  of  the  open-air  cystoscope  it  is 
possible  to  remove  a  stone  from  a  diverticulum,  as  shown  in  Figure  382. 
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lithotripsy  and  Litholapaxy.  — For  250  years  the  perineal  section  for  stone 
was  reckoned  as  the  greatest  of  surgical  operations,  and  the  i  n  s  t  r  u  m  e  n- 
t  a  r  i  u  m  employed,  the  deftness  and  rapidity  in  operation,  and  the  success 
in  saving  life  were  the  pride  of  the  eminent  surgeons  throughout  this  lono- 
period  in  the  evolution  of  surgery.     Now  the  operation  is  almost  displaced  by 


Fig.  383. — Skiagraph  Showing  Stone  in  Vesical  Diverticulum.  Another  skiagraph 
taken  with  a  fluid  of  lesser  density,  say  2  p.c.  iodid  of  silver  emulsion,  would  show  the 
eccentric  position  of  the  stone.  The  small  shadow  to  the  right  is  a  phlebohth.  (Mrs. 
W.  C.  B.,  taken  March  18,  1912.) 
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the  simpler  and  safer  one  of  crushing  and  washing  out  the  stone  at  one  sitting ; 
while,  as  a  surgical  procedure,  it  has  lost  none  of  its  historic  dignity,  it  by  no 
means  approaches  in  difficulty  the  numerous  abdominal  and  brain  operations 
which  are  constantly  undertaken. 

Lithotripsy  is  the  operation  of  crushing  a  stone  with  an  instrument 
(Fig.  387)  called  a  lithotrite,  a  stout  instrument  with  a  curved  beak,  which 


Fig.  384. — Demonstration  of  Small  Stone  in  Bladder  through  Open-air  Cysto- 
scoPE.  The  stone  is  brought  close  to  speculum  by  pushing  up  the  anterior  wall  of 
bladder,  lifting  up  calculus  as  on  a  shelf.     (Mrs.  S.,  Feb.  18,  190L) 


is  introduced  into  the  bladder  and,  with  Young's  instrument  (Fig.  389),  the 
stone  is  seen  as  it  is  grasped  between  the  crushing  blades.  The  blades  are  closed 
and  the  stone  broken  into  two  or  several  pieces.  The  bladder  is  then  washed 
out  and,  the  small  pieces  of  stone  being  removed,  a  stone  crusher  is  again  intro- 
duced and  the  larger  pieces  of  stone  are  caught  and  crushed  as  long  as  they  can 
be  distinctly  seen  in  the  medium.  A  lithotripsy  done  in  this  way  is  an  operation 
about  100  years  old,  and,  in  skillful  hands,  is  exceedingly  successful.  It  is  par- 
ticularly adapted  for  phosphatic  calculi,  and  those  which  easily  break  up  into 
small  fragments. 

Litholapaxy. — In  1876  Bigelow  introduced  litholapaxy  by  an  instru- 
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Fig.  385.  —  Open-air  Speculum 
View  of  Stone  Shown  in 
Last  Figure. 


ment  designed  to  criisb.  vesical  calculi  (Fig.  387),  and  then,  by  means  of  a 
large,  open,  evacuating  catheter  with  a  pump  attached,  to  irrigate  the  bladder 
and  suck  out  the  debris  of  the  stone,  the  operations  of  crushing  and  washino-  out 
being  continued  until  the  entire  stone  was  removed  at  one  sitting  (Fig.  388). 

It  is  outside  our  purpose  to  go  into  a  de- 
scription of  the  mechanism  of  the  aspirator, 
wliich  can  be  found  in  various  instrviment 
catalogs.  The  operator  ought  to  familiarize 
himself  with  the  use  of  the  catheter  and  the 
evacuator  by  washing  sand  or  small  pebbles  out 
of  a  bottle  filled  with  water  into  the  receptacle. 
After  testing  and  understanding  the  apparatus 
in  this  way  it  is  not  a  difficult  matter  to  apply 
it  to  the  male  bladder.  All  lithotriptic  and 
litholapaxic  operations  ought  to  be  conducted  with  the  utmost  regard  to  asepsis. 
The  various  metal  instruments  which  come  in  contact  with  the  body  can  be  ster- 
ilized by  boiling  or  with  formalin.  If  the  patient  has  severe  cystitis,  it  is  of 
great  advantage  to  keep  him  in  bed  for  some  days  before  the  operation,  and  to 
wash  the  bladder  out  repeatedly  with  boric  acid,  or,  better  still,  formalin  solu- 
tion. If  he  is  extremely  sensitive,  it  may  be  necessary  to  give  a  general  anes- 
thetic, but,  as  a  rule,  a  local  one,  such  as  a  2  per  cent,  solution  of  eucain,  is  suffi- 
cient to  diminish  the  sensibility  of  the  urethra  and  the  bladder.  Cocain  is  dan- 
gerous and  should  not  be  used. 

Before  attempting  to  grasp  the  stone,  the  bladder  should  be  distended  with 
100  to  120  c.  c.  of  fluid.     This  obviates  the  risk  of  pinching  the  bladder  walls 

as  the  male  and 
female  parts  of 
the  instrument 
are  brought  to- 
gether. It  is 
well  to  keep  ac- 
count of  the 
duration  of  the 
operations  as 
well  as  to  know 

the  number  of  times  the  operator  finds  it  necessary  to  open  the  beak  of  the 
instrument  and  to  bring  its  parts  together  again  to  crush  the  stone  to  effect  its 
complete  removal.  The  skilled  operator  will  markedly  reduce  the  time  and  the 
number  of  the  separations.     By  this  means  large  calculi  can  be  removed  with- 


FiG.  386. — Glass  Catheter  Splintered  in  Bladder  During  Labor. 
The  five  small  pieces  shown  below  were  removed  ten  days  after 
the  accident  through  a  No.  10  Kelly  speculum. 
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out  any  injury  to  the  patient  in  from  a  quarter  of  an  hour  to  an  hour,  or  more, 
^itze  has  succeeded  in  removing  a  calculus  "as  large  as  an  apple." 

While  an  American,  Bigelow,  brought  this  operation  to  the  front,  it  has  been 
comparatively  neglected  in  this  country  until  quite  recently.  It  has  been  used 
for  years  by  English  surgeons  in  India,  particularly  Freyer  and  Keegan,  the 
latter  of  whom  reports  10,073  cases.     Although  Nitze,  Casper,  Walker,  and 

others  have  devised  combined  cystoscope  and 
lithotrite  instruments,  the  credit  for  devising  an 
appliance  oi  this  character,  which  gives  all  the 
crushing  power  and  evacuation  ease  of  the 
Bigelow  instrument,  with  the  enormous  advan- 


FiG.  387. — BiGELOw's  Lithotrite.  1.  The  handle  of 
Bigelow's  lithotrite  open  and  closed.  Note  the 
rough  serrations  which  often  blister  the  hands. 
2.  The  jaws  of  Bigelow's  lithotrite  open  and 
closed.  Note  the  shallow  female  blade  and  the 
self -cleaning  notches  in  the  male  blade. 

tage  of  doing  the  operation  under  vision,  is  due  to  that  ingenious  surgeon,  Hugh 
H.  Young.  His  instrument  is  shown  in  Figures  389  and  390,  and  would  seem 
to  mark  a  new  era  in  this  work. 

After  the  operation  is  over  the  cystoscope  is  introduced  and  the  bladder 
carefully  examined  to  see  that  there  are  no  fragments  left  behind.  The  intro- 
duction of  the  cystoscope  has  given  the  final  element  of  certainty  to  this  delicate 
and  conservative  operation.  As  a  final  step,  a  1  to  500  solution  of  nitrate  of 
silver  is  injected,  retained  a  little  while,  and  then  discharged  and  replaced  by  a 
boric  acid  solution.  The  patient  should  begin  taking  urotropin,  in  20-gr.  doses 
four  times  a  day,  before  the  operation,  and  continue  for  several  days  after. 
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Lithotripsy  and  litholapaxy  cannot  be  practiced  when  there  is  a  high  grade 
of  stricture  of  the  urethra,  when  the  prostate  is  very  large,  or  when  there 
is  an  extreme  catarrhal  condition  of  the  bladder,  rendering  it  intolerant 
of  distention.  It  is  only  applicable  to  those  cases  in  which  the  stone 
lies  free  in  the  bladder,  and  cannot  be  employed  in  cases  of  stone  in 
diverticula. 

Perineal  Section  for  Stone. — The  radical  section  of  the  perineum,  the  clas- 
sical operation  for  vesical  calculus,  discovered  by  Frere  Jacques,  used  by  Rau 


Fig.  388. — Bigelow's  Evacuating  Apparatus. 


of  Holland,  introduced  into  England  by  Cheselden,  and  almost  exclusively 
practiced  by  our  own  immediate  predecessors,  has  largely  been  given  up.  When 
perineal  section  is  used,  a  median  section  is  preferred  on  account  of  the 
liability  of  the  lateral  incision  to  injure  the  ejaculatory  duct.  The  median 
incision  is  made  by  putting  the  patient  in  the  lithotomy  posture.  The  assistant 
then  holds  the  sound,  with  a  deep  groove  on  its  convex  side,  introduced  into  the 
bladder,  the  scrotum  is  drawn  up  out  of  the  way,  and  the  surgeon  divides  the 
skin  and  the  tissues  immediately  below  it  horizontally  across  the  raphe  for 
about  5  cm.  The  bulbus  is  exposed  and  the  fibers  uniting  the  sphincter  ani 
muscles  with  the  bulbo-cavernous  muscles  are  divided.  A  groove  in  the  catheter 
is  then  felt  behind  the  bulb  and  marked  with  the  nail  of  the  left  thumb,  while 
the  point  of  the  knife  is  introduced  into  the  groove  and  pushed  forward  into 
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or  through  the  prostatic  parts,  according  to  the  size  of  the  stone.     The  srtone 
is  then  grasped  by  a  stone  forceps  and  withdrawal.     Nitze,  whose  description 


Fig.  389. — Young's  Combined  Lithotrite  Evacuator  and  Cystoscope.  L  Evacuator  at- 
tached to  lithotrite.  The  stop-cock,  B,  can  be  opened  and  closed  while  the  evacuator 
is  attached.  2.  Long  straight  cystoscope  inserted  through  lithotrite  for  examination  of 
bladder.  Beak  of  lithotrite  closed,  held  against  the  anterior  wall  while  the  search  is 
made  for  calculi  with  the  cystoscope.  3.  Blades  separated,  cystoscope  looking  out  be- 
tween the  blades  as  when  about  to  pick  up  a  fragment. 

we  follow,  quotes  Volkmann  as  declaring  that  unexpectedly  large  stones  can  be 
removed  by  dilatation  and  without  incision  of  the  prostatic  portions,  he  himself 
having  succeeded  in  extracting  a  stone  3.5  by  2.9  cm.  in  this  way  without  any 
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rupture.  To  com- 
plete the  operatiou 
a  catheter  is  placed 
in  the  bladder 
through  the  urethra, 
while  the  wound  is 
lightly  tamponed 
with  iodoform 
gauze.  It  is  likely 
that  to-day  more 
stones  are  removed 
by  the  perineal 
route  through  the 
bladder  in  cases  of 
enlarged  prostate 
glands,  which  re- 
quire removal  at  the 
same  time,  than  un- 
der any  other  condi- 
tions. 

Vaginal  Opera- 
tion.— In  women,  in 
cases  which  cannot 
be  treated  by  crush- 
ing (litholapaxy) , 
the  best  method  of 
removing  a  stone  is 
through  an  incision 
in  the  vesico-vaginal 
septum,  and  this  is 
best  done  by  wash- 
ing out  the  bladder 
thoroughly,  then 
emptying  it  and 
placing  the  patient 
in  the  knee-breast 
posture.  An  open 
cystoscope  is  intro- 
duced and  the  stone 


Fig.  390. — Enlarged  View  of  Young's  Lithotrite.  1.  Show- 
ing anterior  fenestra  for  evacuation  of  fragments.  Note  the 
very  shallow  depression  of  the  female  blade.  2.  Showing  the 
handle  ^dth  the  cap  removed  exposing  the  evacuating  nozzle 
and  stop-cock,  and  showing  the  interior  of  the  removable 
cap.  Note  the  broad  concave  surfaces  of  the  handle  replac- 
ing the  small  rough  serrations  of  Bigelow's  instrument.  3. 
Enlarged  view  of  Young's  evacuator. 
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can  be  seen  lying  in  the  vertex  of  tlie  bladder.  By  means  of  the  cystoscope  the 
bladder  is  filled  with  air.  The  posterior  wall  of  the  vagina  is  then  lifted  and 
retracted  by  means  of  a  Sims'  speculum,  exposing  the  anterior  vaginal  wall 
(Fig.  391).     The  position  of  the  internal  orifice  of  the  urethra  in  its  anterior 

wall  is  then  carefully  noted.  This  can 
be  marked  by  introducing  a  mushroom 
catheter  into  the  bladder  and  pulling  it 
out  until  the  bulbous  end  joggles  at  the 
internal  orifice.  A  knife  is  then  thrust 
into  the  vesical  vaginal  septum  in  the 
middle  line  and,  with  scissors  or  a 
knife,  the  opening  is  enlarged  fore  and 
aft.  Then,  a  stone  forceps  is  taken  in 
the  hand,  introduced  and  opened,  after 
which  the  stone  is  grasped  and  extracted 
through  the  cut  at  the  base  of  the  blad- 
der and  the  vagina  (Fig.  392).  As  a 
rule,  it  is  well  to  close  the  wound  up  at 
once.  Moderate  and  even  rather  severe 
catarrhal  conditions  of  the  bladder  get 
well  very  rapidly  when  the  distressing 
irritating  cause  is  removed  under  irri- 
gation through  the  urethra.  If  the 
catarrh  is  of  unusual  severity,  however, 
the  wound  may  be  left  partly  open  for 
drainage.  The  cystitis  must  then  be 
treated  during  the  convalescence.  The 
wound  may  be  closed  with  interrupted 
fine  silkworm-gut  sutures  embracing  all 
the  layers  except  the  vesical  mucosa.  A 
mushroom  catheter  may  be  inserted  into 
the    bladder   through   the    urethra    for 


Fig.  39i. — Vesico-vacunal  Incision  for 
Removal  of  Stones  in  Bladder  and 
Lower  Ureter.  The  incision  is  me- 
dian and  extends  from  the  cervix  almost 
to  the  internal  urethral  orifice.  The 
patient  is  in  the  knee-breast  posture 
and  air  is  let  into  the  bladder  with  a 
catheter.  The  knife  is  then  plunged 
through  the  thin  septum  between  blad- 
der and  vagina. 


drainage  and  for  daily  irrigation,  until, 
in  about  a  week's  time,  it  is  safe  to  leave  it  out  and  let  the  patient  urinate 
spontaneously. 

Suprapubic  Section  or  Sectio  Alta. — When  the  stone  cannot  be  crushed ;  when 
it  is  very  large ;  when  it  is  concealed  by  a  diverticulum ;  when  the  prostate  is 
large,  but  does  not  need  removal  at  the  same  time ;  and  for  boys  under  fourteen 
years  of  age  the  suprapubic  route  offers  a  most  satisfactory  method  of  approach- 
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ing  and  extracting  a  calculus.  While  a  general  anesthetic  is  preferable,  if  the 
patient's  condition  forbids  it,  this  operation  can  be  readily  done  under  a  local 
anesthesia  with  eucain  or  novocain.  After  the  bladder  is  thoroughly  washed 
out  a  catheter  is  introduced  through  the  urethra  and  a  thin  rubber  tube  or 
narrow  gauze  bandage  tied  around  the  penis.  A  transverse  incision  about  10 
cm.  long  is  made  above  the  symphysis  across  the  rectus  muscle  into  the  fatty 
tissues  above  and  behind  the  symphysis.  After  dividing  the  overlyino-  deep 
fascia  the  rectus  muscles 
can  readily  be  retracted 
without  cutting  them.  As  a 
rule,  an  assistant,  by  pull 
ing  strongly  with  a  retrac- 
tor just  above  the  symphy- 
sis, will  hold  the  muscles 
sufficiently  apart  to  give  a 
satisfactory  exposure  of  the 
retroperitoneal  space  in 
which  the  bladder  lies. 
After  separating  the  mus- 
cles, most  of  the  section 
should  be  done  with  the 
fingers  or  blunt  instru- 
ments, to  avoid  opening  the 
peritoneum.  Should  the 
peritoneum  be  cut  by  acci- 
dent it  must  be  closed  at 
once  with  suture.  The  cel- 
lular tissue  in  which  the 
bladder  lies  having  been 
raised,  a  Davidson's  bulb 
syringe  is  attached  to  the  catheter  and  air  pumped  into  the  bladder  until  it  rises 
into  view  in  the  wound,  looking  like  a  large  egg.  Be  careful  not  to  create  an 
extreme  dilatation  in  old  patients,  as  the  bladder  has  been  loiown  to  rupture. 
When  the  bladder  rises  like  a  balloon  into  the  upper  part  of  the  field  of  opera- 
tion, it  is  well  to  catch  and  fix  it  by  a  fine  black  silk  thread  passed  well  through 
its  coats  on  either  side,  or  above  and  below,  which  serves  to  hold  it  up  and  steady 
it  during  the  subsequent  manipulations.  The  operator  should  note  with  care  the 
point  of  reflexion  of  the  peritoneum,  which  may  be  pushed  back  for  several  cen- 
timeters if  necessary.    He  should  avoid  as  far  as  possible  any  wide  detachment 


Fig.  392. — Removal  of  Stone  from  Bladder  through 
A  Vesico-vaginal  Incision.  The  patient  is  here 
represented  as  lying  on  her  side,  but  the  operation 
is  best  done  in  a  frank  knee-chest  posture. 
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of  the  bladder  from  its  enveloping  fibrous  tissues.  The  air-distended  bladder 
can  be  so  easily  isolated  by  a  little  rapid,  blunt  dissection  with  the  fingers  that  it 
is  sometimes  a  temptation  to  free  it  in  this  way.  If  the  stone  is  not  excessively 
large  the  incision  through  the  bladder  walls  is  best  made  from  side  to  side 
between  the  threads.  As  soon  as  the  mucosa  is  opened  the  air  escapes  and  the 
bladder  tends  to  collapse,  but  the  opening  is  held  well  up  by  the  threads  intro- 
duced for  this  purpose.  The  patient  should  now  be  elevated  in  the  Trendelen- 
burg position,  which  frees  the  bladder  from  pressure  of  the  viscera  above, 
allowing  a  better  expansion  and  exposure.  A  retractor  is  now  introduced  into 
the  bladder,  and  nothing  is  better  at  this  juncture  than  the  narrow  blade  of  a 
Sims'  speculum.  Any  fliiid  in  the  base  of  the  bladder  is  removed  by  suction  or 
by  stuffing  it  loosely  with  gauze.  It  is  well  during  these  and  subsequent  manipu- 
lations to  protect  the  edges  of  the  incision  and  the  surrounding  parts  with  gauze, 
so  as  not  to  infect  the  wound.  The  wound  is  then  enlarged  with  scissors  or  a 
knife  until  it  is  big  enough  to  permit  the  extraction  of  the  stone.  The  various 
steps  of  this  operative  procedure  are  shown  in  Figures  598-602.  If  there 
is  much  catarrh  in  the  bladder  one  may  follow  l^itze's  suggestions  and  add  a 
boutonniere  operation,  draining  the  bladder  with  a  good-sized  rubber  catheter 
through  the  peritoneum.  ISTitze,  after  the  fashion  of  a  retrograde  catheteriza- 
tion, introduces  a  long,  slender  forceps  through  the  internal  urethral  orifice, 
and,  pushing  its  point  down  against  the  j)erineum,  between  the  anus  and  the 
bulbus,  cuts  down  on  the  point  of  the  forceps,  thrusts  it  through  the  perineum, 
and  grasps  a  Nelaton  catheter  No.  33,  drawing  it  into  the  bladder.  In  this 
way  the  wound  is  drained  while  the  suprapubic  incision  is  healed. 

Closuee  of  the  Suprapubic  Incision  into  the  Bladder. — The  supra- 
pubic opening  into  the  bladder  ought  not  to  be  completely  closed  when  the  infec- 
tion is  so  severe  as  to  make  the  attempted  closure  hopeless.  The  wound  in  the 
bladder  may  be  closed  with  either  silk  or  catgut.  Fine  silk  makes  a  good 
closure  when  there  is  no  infection.  It  may  be  used  as  a  continuous  suture 
from  end  to  end,  passing  through  all  the  tissues  except  the  mucosa,  and  but- 
tressing the  muscularis  and  the  edges  of  the  incision  against  each  other.  After 
placing  the  first  layer  of  suturing,  the  second  layer  of  catgut  should  be  inserted 
above  the  first,  this  time  grasping  only  the  muscular  outer  coat  of  the  blad- 
der from  end  to  end,  great  care  being  taken  to  overlap  the  ends  of  the  incision 
where  a  leak  is  most  likely  to  occur.  The  third  most  important  suture  is  the 
one  uniting  the  perivesical  fascia.  Often  it  is  well  to  rely  on  this  alone.  If 
catgut  is  used  throughout,  it  must  be  prepared  with  cumol  and  formalin  or 
weak  chromic  acid,  so  as  to  prevent  its  too  speedy  absorption  and  the  break- 
down of  the  wound.     The  effect  of  the  suturing  of  the  bladder  should  be  to 
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unite  the  margins  of  the  incision  and  the  vesical  walls  for  abont  5  mm.  to  either 
side  of  the  incision  in  such  a  way  as  to  invert  a  ridge  in  the  direction  of  the 
bladder. 

After  closing  the  vesical  wound  in  this  way,  with  every  possible  precaution 
to  prevent  contamination  of  the  wounded  tissues  outside  of  the  bladder  by 
infected  urine,  the  operator  proceeds  to  close  the  rectus  fascia  and  finally 
the  abdominal  incision  by  interrupted  silkworm-gut  sutures,  passed  fig-ure-of- 
eight  fashion  from  the  skin  through  the  fascia  and  back  through  the  skin 
on  the  opposite  side.  Under  these  circumstances  the  lower  angle  of  the  wound 
should  be  left  open  and  a  little  rubber  tube,  not  more  than  1  cm.  in  diameter,  be 
inserted,  wrapped  up  in  iodoform  gauze  and  protective.  This  may  be  left  in 
place  from  three  to  five  days,  until  it  is  evident  that  there  is  no  infection  and 
that  the  wound  is  not  going  to  break  down.  When  there  is  a  bad  infection  the 
vesical  wound  will,  as  a  rule,  break  down,  and,  for  this  reason,  it  is  better  to 
anticipate  this  accident  and  leave  a  small  opening  in  the  bladder.  A  mushroom 
catheter  is  inserted  into  the  bladder  through  the  opening,  filling  the  orifice  so 
completely  that  all  the  urine  escapes  through  the  catheter  and  is  conducted 
into  a  receptacle  at  the  side  of  the  bed,  discharging  under  carbolic  acid  and 
water.  If  the  surrounding  tissues  have  been  soiled  an  additional  drain  must 
be  placed  adjacent  to  the  catheter  so  as  to  provide  for  any  infection  in  Retzius' 
space.  With  the  suprapubic  drain,  and  with  a  perineal  drain  or  with  a  catheter 
inserted  into  the  urethra,  the  bladder  can  be  kept  empty  and  irrigated  freely. 

When  the  catarrhal  process  is  cured  it  will  often  be  necessary  to  free 
the  bladder  from  its  skin  attachment,  so  as  to  get  rid  of  the  diverticulum  at 
its  top,  which  may  lodge  an  infection  and  become  the  cause  of  repeated  abscess 
formations. 

URETHRAL   STONES. 

A  stone  is  rarely  found  lodged  in  the  urethra  in  a  woman  on  account  of 
the  shortness  and  the  greater  laxity  of  the  canal,  as  long  since  noted  by  Celsus. 
The  female  urethra  only  presents  one  point  of  marked  obstruction,  namely,  the 
external  orifice.  Stoeckel  counts  19  cases  in  the  literature,  mostly  in  women 
over  40  years  of  age.  Quenu  and  Pasteau  (Ann.  d.  mal.  d.  org.  genito-urin., 
189G,  xiv,  289)  have  carefully  reviewed  the  literature  of  the  subject  and  issued 
an  elaborate  paper  dealing  more  particularly  with  the  suburethral  calculi  found 
in  pockets  adjacent  to  the  urethra. 

Finsterer  (Dtsche.  Ztschr.  f.  Chir.,  190G,  Ixxxi,  110)  has  studied  urethral 
calculi  in  both  sexes,  including  many  in  children,  with  numerous  valuable 
references  to  the  literature  (Fig.  393). 
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Jobson  (Amer.  Jour.  Med.  8c.,  1902,  cxxiii,  16)  reports  two  cases  of  im- 
pacted calculi  in  boys  three  and  three  and  one-half  years  of  age.  The  stone  in 
both  cases  was  removed  by  urethrotomy,  posterior  to  the  scrotum.  The  first 
child  had  urinary  extravasation,  duo  to  rupture  of  the  urethra,  and  died  with 
rash  and  high  fever,  while  the  second  recovered. 

T.  Holmes,  in  his  "Surgical  Treatment  of  Disease  in  Infancy  and  Child- 
hood," 1868,  says  that  when  summoned  to  a  case  of  retention  in  a  child  we 
may  almost  always  assume  that  it  is  due  to  an  impacted  calculus  in  the  urethra. 

The  stones  are  either  intra-urethral,  that 
is,  lying  in  the  canal  of  the  urethra ;  or  sub- 
urethral, that  is,  lying  in  a  diverticulum  un- 
derneath the  urethra  but  connected  with  it. 
This  latter  form  is  also  called  diverticular  or 
urethrocele  calculus. 

Again,  some  large  stones  lie  partly  in  the 
urethra  and  partly  in  the  bladder,  and  are 
vesico-urethral.  Usually  there  is  but  one 
stone,  but  sometimes  there  are  several.  In  a 
diverticulum  they  may  exhibit  numerous 
facets,  with  a  nice  mutual  adjustment  by 
their  flat  surfaces,  while  the  entire  conglom- 
eration forms  a  well-defined  ovoid  body  fill- 
ing the  sac  (Fig.  393). 

The  origin  of  the  stone  is  usually  from 
the  side  of  the  bladder.  It  may  escape  from 
a  ureter  and  then  pass  through  the  bladder 
and  lodge  in  the  urethra,  as  in  Halban's  case 
(Centralhl  /.  Gynak.,  1903,  xxvii,  374),  where  an  elderly  patient  had  a  urate 
stone,  the  size  of  a  bean,  extracted  from  the  urethra,  an  immediate  cystoscopic 
examination  showing  a  marked  laceration  of  the  right  ureteral  orifice,  through 
which  the  stone  had  clearly  passed.  These  calculi  are  appropriately  called 
wandering  stones. 

Again,  the  stone  may  have  formed  about  the  nucleus  of  a  rough  fragment 
which  had  escaped  from  the  bladder  and  lodged  in  the  urethral  folds.  Around 
this  central  point  the  phosphates  and  carbonates  accumulate  until  the  original 
fragment  becomes  a  mass  of  considerable  size.  Again,  a  stone  may  form 
around  a  foreign  body  introduced  into  the  urethra,  notably  a  needle  or  a  hair- 
pin, or,  as  in  the  case  of  a  man  reported,  around  a  stalk  of  grass.     A  stone 


Fig.  393.  —  Pipe-shaped  Articu- 
lated Calculi  Lying  in  a  Ure- 
thral Diverticulum  and  Ex- 
tending INTO  THE  Urethra.  (J. 
Finsterer,  Dtsch.  Ztschr.  f.  Chir., 
1906,  Ixxxi,  149.) 


URETHRAL    STONES.  185 

origiiiatiug  in  the  urethra  is  autochthonous,  as  contrasted  with  the  wandering 
stones. 

Calculi  found  eccentric  to  the  urethra  and  in  a  diverticulum,  may  either 
be  formed  there  primarily,  or  the  calculus,  first  formed  in  the  urethra,  may 
so  displace  the  inferior  urethral  wall  as  to  create  a  diverticulum  for  its  lodg- 
ment, when  communication  with  the  urethra  is  a  large  one  and  more  of  the 
nature  of  a  sacculation. 

Halban  reports  (Centralhl.  f.  Gynah.,  1900,  xxiv,  659)  a  woman,  79  years 
of  age,  who  had  had  a  utero-vaginal  prolapse  for  25  years,  and  for  six  years 
suffered  from  either  retention  of  the  urine  or  incontinence.  The  urethra  was 
choked  with  five  stones,  varying  in  size  from  a  pea  to  a  hazel-nut.  After  re- 
moving these  with  a  forceps,  the  bladder  itself  was  found  full  of  stones,  con- 
cretions of  uric  acid  with  phosphatic  coating. 

Clinical  History.  — If  the  tumor  has  lodged  in  the  urethra,  after  escaping 
from  the  bladder,  the  symptoms  may  be  urgent  on  account  of  the  sudden  ob- 
struction to  the  passage  of  the  urine ;  this  is  oftener  observed  in  the  male  sex. 
The  patient  is  seized  with  distressing  sensations  of  bearing  down  and  straining 
which  may  become  acute  and  result  in  an  abscess  or  even  extravasation  of  urine 
in  a  male.  On  the  other  hand,  if  the  calculus  is  small  and  forms  in  a  diverticu- 
lum, the  first  sensations  are  apt  to  be  a  local  discomfort,  a  sense  of  heat,  diffi- 
culty in  walking,  and  difficulty  in  urination,  especially  if  a  cystitis  supervenes. 
There  may  be  a  sensation  of  a  foreign  body  in  the  parts  and  decided  pain. 
Direct  pressure  of  any  kind  aggTavates  the  distress.  A  large  calculus  may  even 
perforate  the  urethro-vaginal  septum  and  escape  by  way  of  the  vagina.  A  stone 
in  a  diverticulum  does  not  interfere  with  the  outflow  of  the  urine.  Chrobak 
had  a  case  of  a  young  woman  who  suft'ered  from  dysmenorrhea  until  he  re- 
moved a  small  diverticular  calculus. 

Diagnosis. — This  is  readily  made  when  inquiry  discloses  discomforts  con- 
nected with  the  bladder  and  pus  is  found  in  the  urine,  while  a  local  examina- 
tion reveals  a  hard,  tender  spot  in  the  urethra  or  a  hard  tumor  like  a 
urethrocele  projecting  from  the  lower  anterior  vaginal  wall.  Several  calculi 
in  a  pocket  give  a  sense  of  crepitation.  On  conducting  a  metal  sound  into  the 
urethra  it  hits  against  an  obstruction,  or,  if  appropriately  curved,  it  enters  the 
pocket  where  the  stone  is  lodged.  A  catheter  coated  at  its  tip  with  wax  will 
reveal  gouges  and  scratches.  One  must  not  confuse  the  suburethral  prom- 
inence with  a  tumor  of  the  soft  tissues. 

Gellhorn  {Ztsch.  f.  Gehurts.  u.  Gynak.,  1908,  Ixii,  147)  has  published  a 
case  of  a  vaginal  cyst  of  the  anterior  wall  immediately  behind  the  urethral 
prominence,  which,  on  removal,  was  found  to  contain  a  soft  phosphatic  stone. 
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He  conjectured  that  it  originated  in  a  unique  way  from  a  urethral  diverticu- 
lum, which  had  become  closed.  An  X-ray  plate,  so  exposed  as  to  avoid  the 
shadow  of  the  symphysis,  ought  to  show  the  stone  with  an  opaque  catheter 
alongside  of  it,  as  well  as  the  presence  of  any  other  stones  in  the  bladder,  or 
in  the  ureters,  or  in  the  kidneys,  which  should  always  be  included  in  the  exam- 
ination. 

Treatment. — A  stone  can  be  removed  in  one  of  two  ways:  either  by  the 
external  urethral  orifice  or  by  a  vaginal  incision.  In  one  case  a  soft  catheter 
introduced  into  the  bladder  for  irrigation  was  so  firmly  wedged  in  by  a  urethral 
calculus  that  it  could  not  be  withdrawn,  so  it  became  necessary  to  extract  it 
transvesically  through  a  suprapubic  opening.  If  the  stone  is  a  small  one,  or 
if  it  can  be  crushed  easily  as  it  lies  in  the  urethra,  it  is  well  to  take  it  out  by 
the  external  urethral  orifice,  which  can  be  dilated,  after  incising  the  outer 
orifice  up  to  14  mm.  in  diameter  or  even  more,  without  injury. 

When  the  stone,  or  stones,  rest  in  a  diverticulum,  the  proper  plan  is  always 
to  remove  them  by  cutting  into  the  diverticulum,  ending  by  resecting  the 
sac,  taking  particular  pains  to  extirpate  its  entire  mucous  lining,  and  cutting 
out  a  wedge  of  the  vaginal  tissues  so  as  to  form  a  urethra  of  the  proper  size. 
The  resected  area  is  then  closed  with  two  tiers  of  catgut  sutures,  the  external 
portion  being  splinted  with  a  few  of  fine  silkworm-giit. 

A  vesico-urethral  calculus  of  large  size,  particularly  one  forming  about  a 
foreign  body  (hairpin),  should,  as  a  rule,  be  extracted  suprapubically.  If  the 
woman  has  borne  children,  a  large  stone  can  be  more  conveniently  removed 
through  the  base  of  the  bladder,  after  which  the  bladder  should  be  drained,  if 
there  is  much  cystitis. 


CHAPTEE  XXII. 

SYPHILIS,  ECHINOCOCCUS,  ACTINOMYCOSIS,  AND  OTHER  PARASITIC 
DISEASES  OF  THE  URINARY  ORGANS. 

SYPHILIS. 

Syphilis  plays  a  comparatively  unimportant  role  in  the  surgical  diseases 
of  the  kidney,  ureter,  and  bladder.  The  best  known  and  most  frequent  lesion 
is  chancre  ofthe  urethra.  It  is  not  our  place  to  consider  its  treat- 
ment, which  is  fully  discussed  in  many  text-books  on  venereal  diseases.  It  is 
a  hard,  indurated  nodule.  The  spirochete  can  be  demonstrated.  It  should  be 
thoroughly  cauterized  and  general  syphilitic  treatment  instituted. 

Syphilis  at  any  stage  may  lead  to  nephritis.  Occasionally  in  the  acute 
stage  of  the  secondary  period  an  acute  nephritis  develops ;  some  of  these  ''kid- 
neys" pass  over  into  chronic  parenchymatous  nephritis.  I.  I^eumann  (ISToth- 
nagel's  "Specielle  Pathologie  und  Therapie,"  1899,  xxiii,  684)  states  that 
albuminuria  is  a  common  symptom  in  every  stage  of  syphilis.  That  parenchy- 
matous, chronic  interstitial,  and  gummatous  nephritis  may  occur  singly  or  in 
any  combination  is  well  known.  Amyloid  disease  is  also  common  in  tertiary 
syphilis.  Fournier,  quoted  by  Legueu  ("Traite  chirurgical  d'urologie,"  1910, 
690)  observed  syphilitic  nephritis  in  only  9  out  of  3,429  cases  of  nephritis. 
The  first  observer  to  note  the  association  between  syphilis  and  nephritis  was 
Kayer. 

Gummata  of  the  kidney  do  not  appear  to  be  so  very  rare ; 
there  are  a  number  of  specimens  in  the  pathological  museum  at  the  Johns  Hop- 
kins Hospital.  Spiess  (Inaugural  Dissertation,  Berlin,  1877)  found  this  lesion 
seven  times  in  two  hundred  and  twenty  autopsies  performed  on  syphilitic  sub- 
jects. In  nearly  all  observed  cases  only  one  kidney  is  involved.  Usually  the 
gummata  are  multiple,  and  rarely  lead  to  the  formation  of  large  tumors.  ISTone 
of  the  cases  obtained  from  the  pathological  records  at  the  Johns  Hopkins  Hos- 
pital gave  any  distinctive  symptoms  during  life.  James  Israel  (Dfsch.  med. 
Wchnschr.,  1892,  xviii,  5)  has  reported  two  cases  of  gumma  of  the  kidney. 
In  the  first,  a  woman  of  23,  a  tumor  in  the  right  kidney  region  developed, 
associated   with   attacks   of   colicky   pain,    frequent  micturition,    and   fever. 
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There  was  a  definite  history  of  syphilis  and  pronounced  signs  of  the  disease 
elsewhere.  The  urine  was  clear,  except  for  a  few  pns  cells,  and  contained 
albumin.  The  second  case  occurred  in  a  man  of  39,  who  gave  a  history 
of  disturbances  of  micturition  and  showed  a  tumor  in  the  side;  his  urine 
contained  pus  and  albumin.  In  both  instances  Israel  removed  the  kidney 
and  substantiated  his  clinical  diagnosis  by  microscopic  examination.  No  cys- 
toscopic  or  collateral  data  are  given.     Both  patients  recovered  promptly. 

Syphilis  of  the  ureter  is  the  gTeatest  of  rarities.  Proksh  {Archiv  f. 
Dermat.  u.  Syph.,  1899,  xlviii,  221)  has  collected  all  the  cases  reported  in  the 
literature  up  to  his  time. 

Syphilitic  lesions  in  the  bladder  were  but  little  known  until  quite  re- 
cently. The  widespread  employment  of  cystoscopic  methods  is  showing  many 
more  cases  than  were  formerly  known.  Hurry  Fenwick  reports  a  case  of 
condylomata  observed  in  an  autopsy  upon  a  young  man  of  23  years,  who 
was  killed  by  accident,  and  at  the  time  was  suffering  with  syphilitic  lesions. 
G.  MacGowan  (/.  Cutan.  and  Genito-Urin.  Dis.,  1901,  xix,  326)  reports  the 
cystoscopic  observation  of  several  ulcers  behind  the  right  ureteral  orifice,  due 
to  gummata. 

Margulies  {A^m.  d.  mat.  d.  org.  genito-iirin.,  1902,  xx,  385)  reports  three 
cases.  In  the  first  there  were  polypi;  in  the  second,  ulceration;  and  in  the 
third,  cystitis.  All  were  observed  carefully  and  all  yielded  to  ordinary  anti- 
syphilitic  treatment. 

While  keeping  in  mind  the  possibility  of  syphilis  it  is  well  to  recognize  its 
rarity  in  connection  with  urological  diagnosis.  Practically  all  cases  observed 
have  shown  marked  evidence  of  syphilis  elsewhere.  The  Wassermann  reaction 
should  afford  a  great  help  in  the  diagnosis  of  obscure  oases.  Even  in  the  pres- 
ence of  general  syphilis,  caution  should  be  observed  in  pronouncing  it  as  the 
cause  of  an  observed  bladder  or  kidney  lesion.  All  other  conditions  with  which 
it  can  be  confused  must  be  excluded. 

It  is  probably  rarely  ever  necessary  to  follow  Israel's  plan  of  removing  the 
gummatous  kidney,  although  his  results  were  most  gratifying.  The  treatment 
should  be  that  accorded  to  syphilis  elsewhere  in  the  body.  A  complicating  sec- 
ondary infection  would  demand  surgical  interference. 


ECHINOCOCCUS  DISEASE. 

The  embryo  of  the  Taenia  echinococcus,  a  common  intestinal  parasite  of 
dogs,  develops  in  the  human  body  and  causes  the  formation  of  cysts,  which  vary 
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in  size  from  small  growths,  the  size  of  a  marble,  to  very  large  tumors.  These 
cysts  are  occasionally  met  with  in  the  kidney  and  in  the  tissues  surrounding 
the  urinary  bladder.  The  avenue  of  infection  is  the  gastro-intestinal  tract  and 
then  the  blood-stream.  The  eggs  of  the  parasite  are  swallowed  in  food  and 
begin  to  develop  in  the  stomach  and  upper  intestine.  The  new-formed  embryos 
first  break  into  the  portal  circulation  and  pass  to  the  liver.  In  order  to  reach 
the  kidney  they  have  to  pass  through  the  right  heart,  the  blood  vessels  of  the 
lungs,  the  left  heart,  the  aorta,  and  the  renal  arteries.  The  disease  is  rare  in 
the  kidneys,  as  would  be  expected,  when  the  mode  of  infection  is  considered,  and 
yet  the  kidney  would  seem  to  be  a  fertile  ground  for  the  parasites  to  develop  in, 
as  the  proportion  of  cysts  here  is  almost  as  great  as  in  the  lung,  and  at  least 
one-tenth  as  frequent  as  in  the  liver.  The  cysts  in  the  perivesical  tissues  seem 
to  be  sometimes  infected,  112  times  in  2,474  cases.  Cranwell  and  Herrer 
Vegas  {Revista,  de  la  Soc.  med.  argentina,  1904,  xii,  215)  found  36  instances 
in  1,696  cases. 

ECHINOCOCCUS    DISEASE    OF    THE    KIDNEYS. 

According  to  some  statistics  women  are  more  subject  to  kidney  lesions  in 
the  echinococcus  disease  than  men.  Garre  and  Legueu  express  this  view;  on 
the  other  hand,  in  some  statistics,  male  subjects  predominate. 

The  two  kidneys  are  rarely  affected  at  the  same  time.  The  relationship  be- 
tween right-sided  and  left-sided  cases  shows  no  essential  difference  in  numbers. 

The  common  age  of  occurrence  is  between  20  and  50  years  of  age.  I^o 
age,  however,  is  immune,  l^icolich  (Anii.  d.  mat.  d.  org.  genito-urin.,  1908, 
xxvi,  1T73)  records  the  condition  in  an  infant  three  months  old. 

Pathological  Anatomy.  — The  typical  location  of  the  cyst  in  its  early  stage  is 
in  the  cortex  of  the  kidney.  It  may  start  in  any  part  of  the  kidney  and,  very 
rarely,  in  the  perirenal  fat.  During  its  development  the  cyst  shows  a  marked 
tendency  to  push  through  the  medulla,  down  to  the  pelvis  of  the  kidney,  into 
which  it  may  rupture.  I^ot  infrequently  the  development  is  at  one  pole  or  the 
other,  the  opposite  pole  in  such  a  case  presenting  a  normal  appearance.  As  the 
cyst  develops  it  presses  the  kidney  tissue  together  and  causes  atrophic  changes, 
and,  in  very  large  cysts,  the  kidney  parenchyma  may  be  spread  out  over  the 
wall  almost  as  in  hydronephrosis. 

In  its  early  development  the  wall  of  the  cyst  is  thin  and  translucent ;  as  it 
grows  the  wall  becomes  thick  and  fibrous,  and,  in  many  instances,  impregnated 
with  calcareous  deposits.  There  is  no  sharp  line  of  demarcation  between  the 
kidney  parenchyma  and  the  cyst  wall,  which  renders  an  enucleation  impossible. 
The  cyst  may  be  solitary,  but  is  frequently  multiple.     Cysts  have  been  observed 
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in  solitai-y  kidneys  a  number  of  times.  Kidneys,  the  seat  of  hydatid  cysts,  may 
show  other  pathologic  conditions,  such  as  stone,  hydronephrosis,  or,  as  observed 
by  Legueu  in  one  instance,  tuberculosis.  In  the  course  of  their  development 
these  growths  show  a  marked  tendency  to  perforate  into  contiguous  organs, 
though  rarely  into  the  peritoneum.  The  common  point  of  rupture  is  into  the 
pelvis  of  the  kidney ;  some  authors  place  the  frequency  of  this  complication  as 
high  as  75  per  cent.  Nicaise  ("These  de  Paris,"  1905)  found  it  134  times  in 
357  cases,  a  percentage  of  37.5.    Occasionally  the  rupture  is  into  the  stomach  or 


Fig.  394. — Sediment  from  Echinococcus  Cyst.  Above  and  to  the  left  are  two  degen- 
erated scolices  (x  about  60) ;  to  the  right  is  the  head  of  a  scolex  (x  400) ;  below  are  book- 
lets of  various  shapes  and  a  small  mass  of  cholesterin  crystals  (x  400).    (After  Emerson.) 

intestines,  sometimes  into  the  pleural  cavity.  Sometimes  an  entire  cyst  is 
discharged  through  the  ureter  into  the  bladder  and  spontaneous  healing  occurs. 

Symptoms. — As  a  rule  the  cysts  develop  very  slowly  over  a  period  of  years. 
Frequently  the  appearance  of  a  tumor  in  the  side  is  the  first  symptom.  In  some 
patients  there  is  dull  pain  in  the  loin.  Very  large  cysts  may  cause  a  variety  of 
symptoms  due  to  pressure  on  surrounding  organs.  Rupture  into  the  perito- 
neum may  cause  sudden  death.  Rupture  into  the  intestine  is  followed  by  pyone- 
phrosis with  all  its  manifestations.  When  rupture  occurs  into  the  renal  pelvis, 
there  follows,  as  a  rule,  very  severe  renal  colic,  and  the  passage  of  blood,  pieces 
of  cyst  membrane,  and  parasites  in  the  urine.  The  duration  of  such  attacks 
varies  from  a  few  hours  to  days.  The  interval  between  them  varies  from 
short  periods  of  a  few  days  to  years.  Death  rarely  occurs  from  such  a  rupture, 
and  immediate  infection  is  the  exception.  Wherever  infection  occurs  the  picture 
becomes  that  of  pyonephrosis. 

Diagnosis. — This  is  rarely  made  before  the  presence  of  a  tumor  or  rupture 
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into  the  pelvis  of  the  kidney  has  occurred.  The  discovery  of  the  hooklets  shown 
in  Figure  394  during  a  urine  examination  is  pathognomonic  of  the  disease. 
The  size  of  the  cysts  varies  from  a  pea  to  a  man's  head.  In  a  few  instances  a 
skiagraph  has  shown  the  presence  of  a  tumor  before  it  was  distinctly  palpable. 
When  the  wall  of  the  cyst  is  calcified  it  is  easy  to  understand  how  the  X-ray 
produces  a  good  shadow.  During  the  period  when  the  contents  of  the  cyst  are 
discharging  in  the  urine  a  diagnosis  is  readily  made  by  finding  parts  of  the  cyst 
wall  and  the  typical  hooklets  of  the  parasites.  Manasse,  who  cystoscoped  a 
patient  during  the  discharge  of  the  cyst,  through  the  ureter,  actually  observed 
the  passage  of  the  material  down  from  the  kidney.  Before  rupture  the  diagnosis 
is  made  by  careful  palpation  and  cystoscopic  studies,  combined  wnth  examina- 
tion of  the  blood.  By  means  of  ureteral  catheterization  and  the  functional  tests, 
the  confusion  between  these  cysts  and  those  of  the  ovary,  liver,  and  spleen, 
should  be  avoided.  By  pelvic  measurements  hydronephrosis  also  can  usually 
be  excluded.  The  various  simple  cysts  of  the  kidney,  polycystic  kidney,  and 
the  neoplasmata  of  the  kidney  offer  greater  difficulty.  Occasionally  it  is  pos- 
sible to  detect  the  often  described  fremitus  of  these  cysts.  They  are  rarely 
fluctuant.  In  many  cases  of  hydatid  disease  the  blood  shows  a  marked  eosin- 
ophilia,  which  has  been  known  to  reach  as  high  as  50  per  cent,  of  all  the  white 
blood  cells.  To  this  useful  blood  analysis  has  been  added  the  reaction  of 
complement  fixation  described  by  Laubry  and  Parvu  (Bull.  soc.  med.  d.  hop. 
de  Par.,  1908,  2s.,  xxvi,  211-226;  891-900).  This  would  seem  to  be  a  great 
step  in  the  diagnosis. 

Prognosis. — This  is  all  but  impossible  in  the  individual  case.  Cysts  occa- 
sionally remain  small  for  years  and  occasion  no  symptoms;  at  other  times 
they  develop  rapidly  and  lead  to  most  serious  complications.  The  prognosis  is 
bad  where  both  kidneys  are  involved  and  in  those  cases  where  there  is  but  a 
single  kidney. 

Treatment. — The  treatment  is  operative  in  every  case,  preferably  as  soon  as 
the  condition  is  diagnosed.  The  character  of  the  operation  should  depend  on 
careful  preliminary  studies  of  the  function  of  the  involved  kidney  and  upon  the 
findings  at  operation. 

When  the  kidney  is  well  preserved,  and  the  cyst  extrarenal  or  attached  to  it 
by  a  small  pedicle,  the  cyst  should  be  removed  and  the  kidney  left  intact.  This 
favorable  condition  is  but  seldom  encountered. 

When  the  cyst  is  located  at  one  pole  and  the  other  pole  is  normal,  the  kidney 
may  be  resected,  provided  there  has  been  no  rupture.  This  can  only  occur 
with  cysts  of  moderate  size.  It  has  been  successfully  carried  out  a  number 
of  times. 
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Where  but  little  parenchyma  is  left,  or  where  resection  is  impossible,  and 
often  where  infection  is  present,  nephrectomy  is  the  operation  of  choice. 
It  should  be  undertaken,  however,  only  in  tumors  of  moderate  size,  which  can 
be  removed  by  the  extraperitoneal  route.  This  has  actually  been  carried  out  in 
a  number  of  cases.  Kicaise  noted  that  in  22  transperitoneal  nephrectomies 
there  were  7  deaths  due  to  the  operation,  and  in  12  lumbar  nephrectomies, 
one  death.  Before  nephrectomy,  just  as  in  all  other  kidney  diseases,  the  oper- 
ator must  be  sure  that  the  opposite  kidney  is  capable  of  carrying  on  the  function 
of  both. 

Incision  and  drainage,  the  oldest  of  operations,  is  quite  simple 
and  leads  to  good  results  in  most  cases.  Its  disadvantage  is  that  it  takes 
from  four  months  to  a  year  for  the  fistula  to  heal.  Urinary  fistula  following  this 
procedure  is  very  rare.  Great  care  must  be  exercised  in  preventing  implanta- 
tions of  the  disease  in  the  incision.  This  can  be  avoided  in  two  ways :  first, 
by  a  two-stage  operation,  the  cyst  being  exposed  and  its  wall  sutured  to  the 
skin,  while,  at  a  second  sitting,  the  wall  is  incised  with  a  Paquelin  cautery, 
the  contents  evacuated  and  the  cavity  filled  with  iodoform  gauze;  second,  by. 
injecting  a  sterilizing  solution  of  some  kind  into  the  cyst  after  its  exposure. 
Bichlorid  of  mercury,  1  to  1,000,  or,  better  still,  formalin,  1  to  100,  may 
be  used.  After  injection  the  operator  waits  a  few  minutes  and  then  opens  the 
cyst  with  the  precautions  already  noted.  If  the  cyst  wall  is  not  too  rigid,  it  is 
a  great  advantage,  after  sterilizing  with  formalin,  to  remove  the  interior  of  the 
cyst,  to  sew  the  walls  together  with  catgut  sutures,  and  close  the  incision  with 
a  drain  down  to  the  walls.  When  successful,  this  mode  of  treatment  reduces  the 
time  of  healing  to  a  few  weeks  in  place  of  months. 

HYDATID  DISEASE  OF  THE  BLADDER. 

This  is  secondary  to  hydatid  of  the  peritoneum.  The  cysts  may  rupture  into 
the  bladder  and  cause  marked  vesical  irritation.  Tumors  in  this  locality  are 
really  pelvic  cysts  and  must  be  distinguished  from  cystic  tumors  of  the  pelvic 
organs.  The  diagnosis  can  occasionally  be  made  by  consideration  of  the  points 
already  given  in  diagnosing  hydatid  of  the  kidney.  The  treatment  is  by  peri- 
toneal incision  and  drainage. 

BILHARZIOSIS. 

This  is  a  parasitic  infection  of  the  urinary  organs  by  a  trematode  worm, 
first  described  by  Bilharz  (Ztschr.  f.  Viiss.  Zo'dlogie,  Leipzig,  1852,  iv,  72-76). 
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The  parasite  has  been  called  the  Schistosoma  hematobiiim  or 
Distoma  hematobium.  The  habitat  of  this  worm  is  the  veins  sur- 
rounding the  bladder,  urethra,  and  lower  bowel.  The  lesions  in  the  urinary 
organs  are  due  to  the  presence  of  the  eggs  of  the  parasites  (Fig.  395).  The 
bladder  and  urethra  are  the  principal  foci  of  the  disease.  The  ureter  is"  more 
rarely  involved,  and  the  kidney  but  seldom. 

Mode  of  Infection. — Human  beings  develop  this  disease  through  the  drink- 
ing of  water  containing  the  parasite  or  its  eggs.  This 
can  be  considered  the  first  stage,  one  which  manifests 
itself  by  no  symptoms.  In  the  second  stage  young  para- 
sites pass  through  the  intestinal  wall  and  gain  access  to 
the  portal  vein  system.  In  the  portal  vein  one  rarely 
finds  fully  developed  worms,  and  the  symptoms  are  not 
characteristic.  The  third  step  is  the  passage  of  the 
parasites  into  the  veins  about  the  bladder  and  the 
urethra  and  ureters.  This  occurs  through  the  anasto- 
moses between  the  hemorrhoidal  veins  and  the  veins 
surrounding  the  urinary  organs.  On  reaching  these 
latter  veins  the  parasite  attains  its  adult  form  (Fig. 
396),  and  the  female  begins  laying  eggs,  which 
are  present  in  the  mucous  membrane  of  the  bladder, 
urethra,  and  ureters.  The  muscular  coats  of  the  blad- 
der are   free   from    eggs,    but    they    are   present    in   the    perivesical   tissues 


Fig.  395. — Characteris- 
tic Group  of  Eggs  of 

THE    BiLHARZIA    HeM- 
ATOBIA. 


The    eees    break 


through 


into    the    bladder    and    are    discharged     with    the 


urine. 

Occurrence. — The  disease  occurs  principally  in  Africa  and  notably  in  Egypt. 
Kautsky,  quoted  by  Legiieu  ('"Traite  chirurgical  d'urologie,"  Paris,  1910), 
found  the  eggs  in  the  urine  of  97  out  of  124  children  in  one  of  the  schools  in 
Cairo.  The  infection  comes  from  drinking  contaminated  water.  It  is 
much  commoner  among  the  lower  classes  than  the  upper,  and  in  the 
United  States  is  an  exceedingly  rare  affection.  R.  O'i^eil  {Boston  Med.  Surg. 
J.,  1904,  cli,  453)  states  that  only  six  cases  had  been  recorded  up  to  his 
time. 

Description  of  the  Parasite. — Contrary  to  most  trematodes  the  males  and 
females  are  quite  different  in  appearance;  the  adult  male  worm  is  from  12  to 
14  mm.  long,  and  has  two  openings  on  its  ventral  surface ;  the  anterior  one  is 
free,  the  posterior  holds  the  worm  on  to  its  attachment.  There  is  a  groove  along 
the  ventral  surface  of  the  male  worm  into  which  the  female  enters.  The  female 
is  a  long,  thin  worm,  20  mm.  long,  and  has  a  distinct  utenis,  filled  with  eggs 
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(Fig.  396).  The  eggs  of  the  parasite  are  large,  measuring  .16  by  .6  mm.,  and 
often  contain  a  ciliated  embryo.  The  shell  of  the  egg  is  quite  transparent. 
Stained  with  hematoxylin,  the  living  eggs  are  blue,  the  dead  ones  violet.  In 
the  veins  of  the  bladder  this  is  the  form  of  parasite  observed.  In  the  portal 
vein  the  male  is  about  3  mm.  long,  and  the  female,  6  mm. ;  these  are  young 

parasites  and  the  sexual  character  has  not 
developed.  These  eggs  and  parasites  may 
exist  for  years,  and  many  of  them  undergo 
calcification. 

Pathological  Anatomy. — The  reader  is 
particularly  referred  to  the  excellent  paper  of 
Goebel  (Centralhl.  f.  d.  Kranhli.  d.  Ilarn.-u. 
Sex.-Org.,  1906,  xvii,  594-615),  and  that  of 
Letulle  {Bull,  et  mem.  de  la  Soc.  anal., 
1909,  Ixxxiv,  249-273). 

The  lesions  in  the  bladder  at  the  earliest 
stage  are  little  patches  of  hyperemia.  A  little 
later  these  become  yellowish-gray,  and  are 
slightly  raised.  Microscopic  examination  of 
such  a  patch  shows  the  epithelium  thickened 
and  often  spreading  downward  into  the  sub- 
mucous tissue.  Between  the  epithelial  cells 
free  eggs  are  rarely  seen,  but  little  cysts, 
large  enough  to  be  seen  by  the  naked  eye  and 
filled  with  leukocytes,  are  often  visible.  The 
deeper  layers  of  the  bladder  are  congested 
and  edematous.  In  a  later  stage  patches  of 
ulceration  and  granulation  occur  with  great 
thickening  of  the  bladder.  This  is  the  stage 
shown  in  Figure  397,  a  specimen  kindly  sent 
us  by  Dr.  Juridini,  of  Cairo.  The  number  of 
eggs,  which  stands  out  beautifully  in  micro- 
scopic section,  varies  greatly. 

In  advanced  cases  the  bladder  is  great- 
ly thickened  and  covered  with  ulcers  and 
polypoid  excrescences ;  not  infrequently  fistulse  occur  through  the  abdom- 
inal walls.  The  picture  may  be  greatly  altered  by  the  presence  of  second- 
ary infection,  usually  due  to  the  colon  bacillus.  Goebel  has  pointed  out  that 
not  only  do  stones  form  in  a  great  many  cases,  but  that  malignant  tumors, 


Fig.  396.  —  Schistosoma  Hemato- 
BiUM.  Adult  worm.  (From 
Braun.) 
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both  cancerous  and  sarcomatous,  likewise  develop  in  some  of  the  advanced 
cases. 

The    lesions    in    the       

urethra,  frequently  in- 
volving its  entire  length, 
correspond  to  those  in  the 
bladder.  Strictures  and 
fistulse  are  very  common. 

Involvement  of  the 
ureter  at  its  lower  end  is 
common;  at  its  upper 
part  rare.  The  kidney  is 
practically  never  affected, 
although  eggs  of  the 
parasites  have  been  found 
in  it  in  certain  rare  in- 
stances. The  lesions  in 
the  ureter  correspond  to 
those  in  the  bladder. 

Hydronephrosis  oc- 
curs in  some  cases  of  the 
disease  from  occlusion  of 
the  ureteral  lumen. 

Symptoms. — The  dis- 
ease is  extremely  slow  in 
its  development,  usually 
extending  over  a  period 
of  years.  The  severer 
complications  do  not  oc- 
cur in  most  of  the  cases.  Complete  healing  is  rare,  for,  even  after  the  death  of 
the  parasites,  the  presence  of  the  egg  may  give  trouble  for  years.  In  the  early 
stages  the  cardinal  symptom  is  hematuria,  which  occurs  at  irregular  intervals. 
The  eggs  may  be  discharged  in  urine  in  which  there  is  no  blood.  There  may  be 
marked  irritation  of  the  bladder,  even  before  secondary  bacterial  infection 
occurs.  The  commonest  cause  of  secondary  infection  is  instrumentation.  In 
the  later  stages,  when  the  bladder  is  no  longer  able  to  contract,  the  suffering 
may  be  intense,  particularly  where  there  are  constitutional  effects  due  to  com- 
plicating infection.  In  non-suppurative  cases  the  blood  shows  a  secondary 
anemia  and  eosinophilia.    There  are  few  constitutional  sj^inptoms  and  no  fever. 


Fig.  397. — Portion  of  Bladder  Viewed  from  Interior 
Showing  Lesions  Due  to  Bilharzia  Hematobia. 
The  papillary  excrescences  are  shown  actual  size  and 
represent  the  changes  in  the  bladder  mucosa  due  to 
the  ova  of  the  parasites  which  are  found  everywhere  in 
the  walls  of  the  bladder.  Note  the  small  cyst  at  right 
upper  margin  of  specimen.  (From  Dr.  Juridini,  Cairo, 
Egypt.) 
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Diagnosis. — This  trouble  should  be  kept  constantly  in  mind  in  localities 
where  the  disease  occurs,  and  in  every  case  of  hematuria  in  patients  who- have 
lived  in  such  localities.  Proof  that  the  disease  is  present  depends  on  finding 
the  typical  eggs  of  the  parasite  in  the  urine  (Fig.  395). 

Treatment. — No  treatment  has  proved  curative.  Infection  may  be  guarded 
against  and,  to  some  extent,  controlled  by  the  usual  internal  medicaments  and 
local  treatments  employed  in  cystitis.  Operative  treatment  is  confined  to  those 
cases  in  which  there  is  a  retention  of  the  urine,  which  requires  suprapubic, 
perineal,  or  vaginal  drainage  of  the  bladder. 


ACTINOMYCOSIS. 

Etiology. — It  has  been  stated  that  the  organism  Actinomyces  bovis 
is  occasionally  found  growing  in  different  kinds  of  grain,  and  that  these 
grains,  eaten  in  the  raw  state,  are  the  exciting  cause  of  the  disease.  This  view 
is  not  in  accord  with  the  biologic  characters  of  true  Actinomyces  bovis, 
as  first  accurately  described  by  Wright  {J.  Med.  Research,  1905,  xiii,  387), 
and  the  chief  argument  against  it  is  the  fact  that  pure  cultures  of  the  organism 
are  anaerobic.  Nevertheless,  the  disease  is  especially  prevalent  in  agricultural 
districts. 

Actinomycosis  can  be  communicated  from  animals  to  man,  and  from  man  to 
other  human  beings  by  direct  contact  under  favoring  conditions.  Diseased 
gums,  bordering  on  carious  teeth,  frequently  give  a  point  of  entrance  to 
the  germ.  When  once  the  disease  has  become  established  in  the  system  it 
spreads  by  continuity  and  by  metastasis.  In  632  cases  in  which  the  primary 
focus  was  given,  Ruhriih  {Ann.  Surg.,  1899,  xxx,  431)  found  that  the  head 
and  neck  were  affected  359  times,  or  55  per  cent. ;  the  digestive  tract  132 
times,  or  19  per  cent. ;  the  pulmonary  tissue  92  times,  or  14  per  cent. ;  the  skin 
16  times,  or  2  per  cent. ;  and  there  were  33  doubtful  cases,  or  5  per  cent. 

Pathology. — The  chief  characteristic  of  the  suppurative  process  caused  by 
this  germ  is  the  presence  of  characteristic  granules  which  are  composed  of  aggre- 
gates of  the  branching  filamentous  microorganisms.  The  granule,  which  is 
one  to  two  mm.  in  diameter,  is  usually  of  a  sulphur-yellow  color,  but  it  may  be 
grayish  or  even  greenish.  Seen  under  the  microscope  the  granule  is  made  up 
of  numerous  club-shaped  bodies  which  are  disposed  radially,  Avhence  the  name 
"ray-fungiis."  Actinomycosis  must  be  clearly  distinguished,  according  to 
Wright,  from  streptothrix,  cladothrix,  and  oospora.  Wright  has  shown  that 
the  only  name  tenable  for  this  latter  group  is  "Nocardia." 
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When  the  fungi  enter  a  tissue  they  begin  to  grow  in  the  characteristic  radial 
way.  Around  the  organism  inflammatory  reaction  takes  place,  with  the  forma- 
tion of  granulation  tissue  arranged  in  circular  zones.  Calcification  may  occur, 
and  the  process  thus  come  to  an  end ;  hut  it  is  far  commoner  for  it  to  go  on, 
and,  after  a  time,  the  granulation  tissue  undergoes  necrosis.  Pus  is  then 
form.ed  and  a  small  abscess  results.  The  destructive  process  caused  by  the  dis- 
ease is  often  very  extensive.  It  has  been  known  to  start  in  the  jaw,  extend 
along  the  neck,  gain  a  foothold  in  the  lungs,  travel  through  them,  attack  the 
diaphragm  and  invade  the  organs  below.  Coexistent  pathogenic  bacteria  un- 
doubtedly play  an  important  part  in  causing  rapid  extension  of  the  disease. 
Although  spreading  by  a  process  of  gradual  encroachment  is  more  common, 
yet  in  many  instances  the  disease  is  carried  by  metastasis.  Both  the  blood-ves- 
sels and  the  lymphatics  may  assist  in  carrying  the  germs,  but  especially  the 
blood-vessels. 

It  is  doubtful  if  the  kidney  is  over  the  organ  first  attacked,  and  the  disease 
probably  always  reaches  that  organ  either  by  metastasis  or  by  continuity.  In 
the  reports  of  128  autopsies,  collected  from  various  sources  by  Garceau  ("Tu- 
mors of  the  Kidney,"  1909),  in  which  actinomycosis  of  some  organ  was  noted, 
metastatic  actinomycosis  of  the  kidney  was  found  in  11  instances,  or  8.6 
per  cent.;  in  11  other  cases  the  kidney  was  affected  by  continuity;  in  2 
cases  there  was  doubtful  primary  actinomycosis;  and  in  one  there  was  ac- 
tinomycosis of  the  ureter.  Besides  these  autopsy  cases,  there  were  2  instances 
of  actinomycosis  of  the  kidney,  apparently  primary,  with  nephrectomy  and 
recovery.  One  is  given  by  Israel  (''Chirurgische  Klinik  der  Nierenkrank- 
heiten,"  Berlin,  1901,  270)  as  occurring  in  a  male,  aged  33;  the  other  is  from 
Kunith  (Dtsch.  Ztsclir.  f.  Chir.,  1908,  xcii,  181),  in  a  boy,  aged  5.  In  both 
the  authors  admitted  carious  teeth,  and  they  were  unwilling  to  state  positively 
that  there  were  no  previous  foci  in  other  parts  of  the  body  which  had  healed. 
Stanton  had  a  case  {Am.  Med.,  1906,  xi,  ISTo.  2,  401)  in  a  male,  aged  53,  where 
I  he  kidney  lesion  was  the  only  one  apparent,  but  he  found  at  the  autopsy  a  small 
scar-like  area  in  the  colon  with  peritoneal  adhesions  around  it,  and  thought  that 
this  was  the  primary  focus,  as  no  others  were  found  in  the  body  at  autopsy. 

The  changes  in  the  kidney  in  the  early  stages  of  the  disease  are  those  of 
miliary  formation  where  the  colonies  are  beginning  to  grow.  The  cortex  is 
usually  first  attacked.  These  small  areas  are  usually  pale  yellow  in  color  and 
their  edges  have  the  appearance  of  palisade-like  rows  of  clubbed  bodies.  As 
the  colony  grows  it  excites  inflammation  with  round-cell  infiltration ;  softening 
results,  and,  if  there  are  colonies  in  the  vicinity,  coalescence  occurs;  finally, 
an  abscess  is  formed,  floating  about  in  the  pus  of  which  are  the  loosened  col- 


Fig.  398. — Actinomycosis  of  the  Kidney.  In  the  drawing  to  the  left  note  the  foci  in  the 
cortex  and  medulla,  more  numerous  in  latter.  Each  focus  shows  one  or  several  ray  fungi. 
The  largest  focus  shows  central  breaking  down.  Note  also  tissue  reaction  around  foci. 
The  tubules  in  the  cortex  are  choked  and  have  practically  disappeared,  while  the  glom- 
eruli are  dilated.  The  capsule  is  thickened.  The  small  square  in  the  first  figure  is 
shown  80  times  magnified  in  the  second  picture  above  to  the  right,  where  the  inflam- 
matory infiltration  and  tubular  degeneration  are  more  clearly  brought  out.  The  mid- 
dle picture  below  shows  a  ray  fungus  500  times  magnified,  with  inflammatory  change 
about  it,  consisting  of  polymorphonuclear  leukocytes  and  small  round  cells.  The  lower 
picture  to  the  right,  also  500  times  magnified,  demonstrates  the  atrophy  and  oblitera- 
tion of  the  tubules  of  the  medulla  and  the  great  increase  in  inter-tubular  interstitial 
fibrous  tissue.  The  small  squares  in  the  upper  figure  to  the  right  indicate  the  areas 
shown  enlarged  below.    (MacD,    From  Bender  Laboratory,  Albany,  N.  Y.) 
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onies,  which  form  the  characteristic  yellow  granules.  The  tendency  is  not 
toward  the  formation  of  one  abscess  of  large  size,  but  rather  toward  the  forma- 
tion of  many  small  abscesses.  The  kidney  changes  around  the  abscess  cavi- 
ties are  in  the  nature  of  granulation  tissue,  with  a  tendency  to  proliferation; 
hyalin  degeneration  is  seen  in  places,  and  there  are  also  atrophy  and  cicatricial 
formation  (Fig.  398).  The  result  is  a  tissue  of  considerable  density.  If  the 
pelvis  of  the  kidney  is  reached  by  the  gi'adual  progressive  softening  of  the  ab- 
scesses, the  pus  finds  an  outlet  and  is  discharged  with  the  urine.  When  the 
disease  attacks  the  kidney  by  continuity,  adhesions  are  formed  between  the 
affected  organ  and  the  kidney,  and  the  usual  changes  in  the  kidney  result.  Of 
the  secondary  degenerations  which  may  attack  the  kidney,  amyloid  is  the  most 
common. 

Symptoms. — A  patient  affected  with  actinomycosis  of  the  kidney,  this  being 
the  seat  of  the  sole  or  at  any  rate  the  principal  lesion,  suffers  from  the  symptoms 
characteristic  of  a  suppurative  nephritis.  If  the  symptoms  are  severe,  and 
there  is  general  systemic  disturbance,  we  may  suspect  secondary  infection  with 
another  germ,  severe  pyelonephritis,  with  general  septicemia,  resulting.  In 
Israel's  case  the  patient,  an  army  officer,  had  a  sudden  attack  of  hematuria  after 
exposure  to  cold ;  with  this  there  was  a  dull,  heavy  pain  in  the  kidney  region. 
After  several  weeks  of  intermittent  bleeding  there  remained  sensitiveness  under 
the  ribs,  which  was  worse  on  exertion.  Pyuria  soon  appeared,  and  the  patient 
began  to  lose  health.  This  condition  lasted  a  year,  and  then  there  was  a  recur- 
rence of  symptoms,  with  fever  and  chills  and  pain  in  the  abdomen.  After  three 
years  of  suffering  a  number  of  small  lumps  appeared  in  the  lumbar  region  at 
the  site  of  a  previous  nephrotomy  wound,  and  when  these  were  incised,  pus  was 
discharged;  in  this  pus  the  characteristic  granules  were  discovered,  and  on 
examination  of  the  urine  similar  granules  were  found  in  the  sediment.  The 
patient  was  cured  by  nephrectomy. 

The  clinical  appearance  of  an  actinomycosis  infection  closely  resembles  that 
of  tuberculosis  in  that  there  may  be  high  afternoon  temperatures,  followed  the 
next  morning  by  an  afebrile  condition.  When  secondary  infection  is  not  pres- 
ent this  temperature  is  accompanied  by  a  leukopenia. 

In  cases  in  which  there  is  general  systemic  infection  the  patient  suffers 
from  fever,  chills,  great  prostration,  sweating,  and,  toward  the  end,  delirium, 
with  drowsiness  and  other  symptoms  of  severe  pyelonephritis.  When  the  disease 
is  secondary  to  actinomycosis  in  other  parts  of  the  body  the  kidney  symptoms 
are  generally  overshadowed  by  those  of  the  primary  affection  and,  in  most  cases, 
the  lesion  is  apparent  only  at  autopsy. 

Diagnosis. — Most  reliance  may  be  placed  upon  the  urinary  findings.     The 
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discovery  of  the  microorganism  in  tlie  nrine  is  conclusive  evidence  of  the  dis- 
ease in  some  part  of  the  urinary  tract.  Involvements  of  the  kidney  may  be  sus- 
pected if  there  is  pain  under  the  ribs,  but  even  if  this  is  present,  one  must 
bear  in  mind  the  possibility  of  the  disease  affecting  other  organs  in  the  vicinity. 
Treatment. — If  the  kidney  is  the  only  organ  involved,  a  nephrectomy  will 
effect  a  cure;  but  if  other  organs  are  affected,  especially  internal  organs,  the 
chances  of  cure  are  very  slight  indeed.  Duvau  (''These  de  Lyon,"  1902,  100), 
in  a  list  of  255  cases  of  actinomycosis  affecting  the  various  parts  of  the  body, 
estimates  the  mortality  in  the  thoracic  form  at  85  per  cent.,  and  in  the  abdominal 
form  at  65  per  cent.  In  these  serious  cases,  with  secondary  involvement,  pallia- 
tion is  all  that  can  be  accomplished.  The  administration  of  iodid  of  potassium 
was  at  one  time  thought  to  do  good,  but  experience  has  shown  that  it  is  not 
very  valuable;  arsenic  may  be  used  in  conjunction  with  it.  The  iodid  should 
be  given  in  large  doses,  as  much  as  six  grams  daily  if  the  patient  will  stand  it. 


CHYLURIA. 

The  name  chyluria  applies  to  a  symptom,  namely,  the  presence  of  chyle  in 
the  urine.  It  is  a  condition  of  rare  occurrence  in  temperate  climates,  but  is  very 
common  in  tropical  and  subtropical  regions.  It  is  due,  for  the  most  part,  to 
the  parasite  Filaria  sanguinis  hominis,  although  found  occasionally 
independent  of  this  disease. 

The  Filaria  is  a  parasite  discovered  in  1863  by  Demarquay,  and  thoroughly 
studied  by  Manson.  The  adult  worm,  which  measures  about  38  mm.,  lives  in 
the  thoracic  duct  and  lymph  passages  of  the  human  being.  The  embryos,  which 
are  about  .2  mm.  long,  appear  in  the  circulating  blood  during  the  attacks  of  chy- 
luria. They  are  taken  up  from  human  beings  by  mosquitoes  and  after  passing 
through  one  cycle  of  their  existence  in  the  alimentary  tract  of  the  mosquito, 
they  reenter  the  human  being  by  the  intestines. 

The  disease  is  endemic  in  Brazil,  Egypt,  India,  and  Japan. 

The  presence  of  the  chyle  in  the  urine  is  generally  preceded  by  certain  pro- 
dromal symptoms.  It  may  come  on  as  the  result  of  exposure  to  the  cold.  Often 
there  is  pain  in  the  kidneys,  which  radiates  to  the  testicles,  and  there  is  generally 
nausea  and  vomiting.  Usually  the  urine  is  a  little  red  at  first,  and  then  becomes 
the  color  of  chyle.  The  presence  of  chyle  may  be  noted  at  night  in  some  cases,  in 
others,  only  in  the  day.  The  general  health  may  be  good  for  quite  a  while.  If 
the  urine  passes  into  a  glass,  it  separates  into  three  layers,  a  creamy  upper  layer, 
a  lower  layer  of  little  clots,  and  a  middle  layer  looking  like  milk.    This  clotting 
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sometimes  occurs  in  the  bladder  itself.  The  embryos  of  the  parasites  are  often 
found  in  the  urine.  The  chyle  results  from  a  dilatation  of  all  the  lymph  vessels, 
due  to  plugging  of  them  by  the  parasite. 

Diagnosis. — The  diagnosis  is  made  by  examination  of  the  urine.  The  para- 
sites may  be  found  in  the  blood,  and  there  is  also  a  marked  eosinophilia.  The 
prognosis  becomes  grave  only  when  the  amount  of  lymph  lost  is  very  great. 

Treatment. — During  the  attack  the  patient  ought  to  be  in  a  bed  with  his 
foot  elevated.  Methylene  blue  was  formerly  employed.  Atoxyl  has  given 
occasional  improvement.  Recently  encouraging  reports  have  been  made  from 
the  salvarsan  treatment.    Manson  advises  light  diet  and  mild  purging. 


CHAPTER   XXIII. 
PYELITIS. 

PYELITIS   IN   GENERAL. 

Pyelitis,  strictly  considered,  is  an  inflammation  of  the  mucous  membrane  of 
the  pelvis  and  calices  of  the  kidney,  in  contradistinction  to  pyelonephritis, 
which  means  an  infection  of  both  the  pelvis  and  the  parenchyma  of  the  kid- 
ney, and  is  frequently  associated  with  ureteritis,  as  well  as  with  cystitis.  This 
strict  pathological  definition  has  no  real  clinical  value.  Whether  such  a  local- 
ized condition  ever  occurs  is  doubtful.  The  use  of  the  word  dates  from  the  time 
of  Payer,  and  has  so  grown  into  the  literature  in  a  purely  clinical  significance 
that  in  describing  the  milder  and  non-surgical  forms  of  pyelonephritis  it  seems 
best  to  employ  the  usual  term.  Strictly  speaking,  all  infections  of  the  kidney, 
from  the  simplest  to  the  gravest,  represent  different  stages  of  the  same  condi- 
tion and  should  be  treated  under  one  heading. 

Portals  of  Entry. — Pyelitis,  with  the  exception  of  the  cases  due  to  chemical 
irritants,  which  are  not  considered  here,  is  always  due  to  bacteria.  In  most 
cases  these  reach  the  kidney  through  the  blood  stream.  As  already  pointed  out 
in  Chapter  VIII,  in  order  to  produce  inflammation  there  must  be  some  added 
source  of  lowered  resistance  in  the  kidney.  Bacteria  can  pass  through  the  kid- 
ney out  of  the  blood  into  the  urine  in  great  numbers  and  for  a  long  time 
without  exciting  inflammation.  Infection  of  the  kidney  by  means  of  the  lym- 
phatics is  possible  but  extremely  rare.  Infection  by  ascension  up  the  ureter 
is  also  possible  but  exceptional,  occurring  only  in  cases  presenting  marked 
changes  in  the  vesical  orifices  of  the  ureters  due  to  prolonged  cystitis.  Such 
cases  do  occur  in  the  ordinary  infections  and  particularly  in  tuberculous  infec- 
tions. In  a  perfectly  normal  bladder  there  is  no  reflux  of  urine  from  the  blad- 
der to  the  kidney,  which  has  been  ascribed  to  the  oblique  direction  of  the 
ureter  in  the  bladder  wall,  but  is  not  entirely  due  to  this,  as  it  is  quite  possible 
to  show  that  there  is  no  reflux  when  the  ureter  is  implanted  by  operation  directly 
into  the  bladder. 

Etiology. — In  Chapter  VIII  is  given  in  detail  the  bacterial  fauna  of  the 
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urinary  tract.  In  ckronic  cases  the  colon  bacillus  is  usually  found  in  pure  cul- 
ture, while  in  acute  ones  the  staphylococcus,  the  streptococcus,  and  the  proteus 
bacillus  are  more  frequent.  The  infection  is  usually  single,  but  may  be  multi- 
ple, from  the  etiological  standpoint.  Many  of  the  streptococcus  and  typhoid 
bacillus  infections  finally  yield  to  the  colon  bacillus.  Among  unusual  organisms 
are  the  gonococcus,  the  pneumococcus,  and  the  bacillus  of  grippe.  One  of  the 
earliest  cases  of  gonococcus  infection  was  described  by  one  of  us  (Kelly,  "Opera- 
tive Gynecology,"  1894,  i,  524).  Since  this  early  case  a  number  of  others 
have  been  reported,  and  cases  have  been  described  by  a  number  of  for- 
eign authors  (Tedenat,  Ann.  d.  mal.  d.  org.  genito-urin.,  1907,  xxv,  1215). 
One  of  the  last,  reported  by  an  American,  is  that  of  Dr.  Louis  C.  Lehr  (Trans. 
Amer.  TJrolog.  Asso.,  1912,  vi,  236). 

Among  contributory  causes  to  bacterial  inflammation  in  the  kidney  are 
stone,  hydronephrosis,  pressure  on  the  ureter  from  without,  retention  of  urine 
in  the  bladder,  general  infection,  local  infection  in  other  parts  of  the  body, 
cystitis,  etc. 

Pathology.  — The  pathology  of  pyelitis  is  most  beautifully  shown  in  the  atlas 
of  Rayer,  now  more  than  70  years  old.  As  might  be  expected,  the  location  and 
intensity  of  the  lesions  vary  greatly.  It  has  been  customary  to  describe  that 
form  in  which  the  lesion  is  mainly  in  the  kidney  as  a  descending  infection,  and 
that  with  marked  pelvic  and  ureteral  involvement  as  ascending.  Such  a  descrip- 
tion, while  still  allowable,  should  not  be  taken  as  evidence  of  the  portal  of  entry 
of  infection,  this  being  almost  invariably,  as  already  said,  the  blood. 

If  the  flow  of  urine  from  the  kidney  into  the  bladder  has  been  interfered 
with  on  one  side,  as  in  the  case  of  the  pregnant  uterus,  or  on  both  sides,  as  in 
prostatic  hypertrophy,  the  result  is  to  render  the  involved  kidneys  peculiarly 
liable  to  infection.  This  occurs  through  the  blood.  If  such  a  case  comes  to 
autopsy  one  finds  a  fairly  normal  looking  kidney,  but  marked  disease  of  the 
pelvis  and  ureter.  Clinical  studies  demonstrate  beautifully,  however,  that  such 
kidneys  are  far  from  normal :  in  many  cases  the  secretory  power  is  reduced 
almost  to  nil.  Where  a  kidney  has  yielded  to  a  violent  infection  without 
anv  retention  weakening  being  superadded,  the  picture  may  be  quite  different. 
Here,  in  the  acute  stages,  the  kidney  is  large,  and  abscesses  may  be  present  in 
the  cortex;  in  the  chronic  stages  patches  of  inflammatory  tissue  represent  these 
abscesses.  The  capsule  is  thickened  and  the  whole  kidney  may  be  shrunken 
up,  yet,  with  these  marked  changes  in  the  kidney  parenchyma,  the  ureter  and 
the  pelvis  may  appear  practically  normal.  The  cases,  however,  are  not  divided 
into  two  such  clear-cut  groups.  Few,  indeed,  are  typical,  for  every  stage  of 
transition  between  the  two  exists. 
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Symptoms. — In  a  disease  with  such  variety  of  location  and  marked  variation 
in  intensity,  there  is  also  a  great  variation  of  symptoms.  These  may  be  general, 
due  to  the  absorption  of  toxins,  or  failure  to  eliminate  waste  products ;  or  they 
may  be  localized  in  the  kidney ;  or,  finally,  they  may  be  confined  to  manifesta- 
tions of  disturbance  in  the  function  of  the  bladder.  Uremic  manifestations  are 
common  enough  with  cases  of  bilateral  pyelitis,  and  are  typically  presented  in 
old  prostatic  sufferers.  In  such  patients  there  is  loss  of  appetite ;  thirst ;  loss  of 
weight  and  strength ;  nausea ;-  mental  torpidity  in  the  early  stages,  and,  in  the 
later  ones,  death  from  coma,  often  with  typical  uremic  convulsion.  In  simple 
pyelitis  this  condition  is  rarely  seen,  even  in  very  old  and  advanced  cases.  Tem- 
perature is  always  present  in  the  acute  cases,  and  may  or  may  not  be  present 
in  the  chronic  ones.  No  type  of  fever  is  characteristic  of  pyelitis,  for  there 
may  be  continuous  elevation  of  temperature  in  some ;  remittent  temperature  in 
others ;  and  typically  intermittent  temperature  in  still  other  cases.  The  degree 
of  temperature  does  not  depend  on  the  severity  of  the  case,  and  is  not  propor- 
tional to  the  pus  and  infecting  organisms  found  in  the  urine.  We  recall  one 
patient  who,  following  labor  some  six  months  before,  began  having  intermittent 
attacks  of  chill  followed  by  fever  reaching  104°.  This  condition  greatly  dis- 
tressed the  physician,  who  had  acted  as  accoucheur,  and  was  attributed  by  him 
to  some  obscure  pelvic  infection,  but  it  proved  to  be  an  infection  of  the  left  kid- 
ney of  such  a  mild  character  that  only  scant  pus  and  colon  bacilli  were  present. 
At  first  it  was  difficult  to  believe  the  kidney  condition  anything  but  secondary 
to  some  other  focus  in  the  body.  Nevertheless,  on  hexamethylenamin  and  water 
this  patient  cleared  up  at  once  and  permanently,  leaving  little  doubt  of  the 
diagnosis. 

The  fevers  which  occur  in  little  children  are  discussed  in  a  separate  section. 
Fully  as  interesting  as  these  fevers  are  the  apyretic  cases  where  the  urine  is 
loaded  with  pus  and  organisms  and  the  general  condition  goes  uninfluenced  for 
months  and  even  years. 

As  a  rule,  pain  or  other  symptoms  referable  to  the  kidney  are  rarely  found. 
Now  and  then,  however,  the  patient  will  complain  of  dragging  pains  and,  occa- 
sionally, of  a  distinct  renal  colic. 

The  development  of  bladder  symptoms  is  the  rule,  and,  in  many  cases  the 
cystitis  so  dominates  the  field, that  it  is  the  only  thing  complained  of.  Some 
authors  have  laid  particular  emphasis  upon  the  frequency  of  micturition  at 
night,  insisting  that  simple  bladder  inflammation  without  involvement  of  the 
kidney  will  show  much  less  frequency  at  night  than  during  the  day.  It  is  our 
impression  that  all  cases  of  genuine  pyelitis  are  associated  with  frequency  of 
voiding,  whether  there  is  or  is  not  definite  involvement  o£  the  bladder.     This 
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f  reqiient  emptying  of  the  bladder  is,  in  part,  due  to  its  irritability,  and  in  part 
to  the  fact  that  most  cases  of  pyelitis  of  the  chronic  variety  are  associated  with 
large  quantities  of  urine. 

Diagnosis.^The  diagnosis  of  pyelitis  rests  on  a  careful  examination  of  the 
urine,  and,  finally,  on  examination  of  the  urological  tract  by  catheterization  of 
the  ureters  and  separate  studies  of  the  kidneys,  as  described  in  Chapter  IX. 

In  acute  pyelitis  the  urine  contains  a  surplus  of  albumin,  some  red  blood 
cells,  pus  cells,  and  the  bacteria  which  are  causing  the  inflammation.  In  the 
chronic  stages  red  blood  cells  may  be  absent.  It  is,  however,  a  matter  of  con- 
siderable interest  for  the  clinician  to  know  that  a  pyuria  of  kidney  origin  is 
almost  always,  if  not  invariably,  associated  with  a  considerable  amount  of  serum 
albumin.  On  the  other  hand,  many  pyurias  are  of  vesical  origin  and  show  no 
serum  albumin.  There  are  exceptions  both  ways.  In  addition  to  obtaining  the 
catheterized  urine,  it  is  always  an  advantage  to  test  the  total  renal  function. 
As  a  rule,  the  kidneys  are  not  enlarged  and  are  not  tender  on  palpation.  In 
chronic  cases  the  vesical  ends  of  the  ureter  are  very  likely  to  be  thickened,  just 
as  they  are  in  tuberculosis  of  the  kidney,  and  pressure  upon  the  ureter,  by 
vaginal  examination  in  the  female  or  by  rectal  examination  in  the  male,  is 
almost  invariably  followed  by  pain  and  an  intense  desire  to  empty  the  bladder. 
These  two  symptoms,  in  combination  with  the  cord-like  feel  of  the  ureter,  are 
very  characteristic. 

The  cystoscopic  picture  may  disclose  almost  any  degree  of  cystitis  or,  as  is 
often  the  case,  lesions  in  the  bladder  around  the  ureteral  orifice  of  the  affected 
side.  Here  one  may  see  a  reddened,  pouting  orifice,  or  a  retracted  golf-hole 
opening.  If  the  pyuria  is  intense  turbid  urine  can  be  seen  on  one  side  and 
clear  on  the  other,  and,  if  indigo-carmin  is  used,  the  differences  may  be  most 
marked.  The  function  of  the  kidney  and  the  urine  content  and  character 
are  determined  by  catheterization  of  the  ureter  as  described  elsewhere  in  this 
book.  Many  oases  of  chronic  pyelitis  are  associated  with  strictures  of  the 
ureter,  and  such  demand  special  consideration  and  treatment.  The  diagnosis 
of  stricture  of  the  ureter  is  given  in  Chapter  XXX.  Here,  we  repeat  briefly 
that  every  obstruction  of  the  ureter  "met  in  introducing  a  catheter"  must 
not  be  regarded  as  a  stricture,  but  must  be  thoroughly  examined  by  functional 
test,  by  X-ray  collargol  injection,  and  by  various  catheters. 

In  addition  to  the  urinary  analysis  a  careful  general  examination  should 
always  be  made.  Many  cases  of  pyelitis  may  be  but  secondary  to 
other  foci  of  infection.  This  is  particularly  true  of  the  gonococcus  cases.  In 
the  female  one  should  always  note  the  condition  of  the  cervix  and  particularly 
of  the  Fallopian  tubes.     Many  conditions  of  abscess  in  the  body  are  associated 
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with  pus  and  organisms  in  the  urine,  which  readily  heal  when  the  primary 
cause  is  removed. 

It  is  important  to  recognize  that,  while  some  pyelitides  associated  with 
fever  are  characterized  by  an  increase  in  the  absolute  number  of  white  blood 
cells  and  a  relative  increase  of  the  polymorphonuclear  leukocytes,  with  a  de- 
crease in  the  eosinophiles  in  the  blood  count,  there  are  many  exceptions.  Many 
patients  presenting  high  fever,  with  few  or  no  local  symptoms,  except  the 
pyuria,  will  show  a  perfectly  normal  blood  count.  We  have  seen  this  in  a  case 
of  left-sided  pyelitis  in  pregnancy,  with  the  temperature  104°,  and  intense  pain 
in  the  affected  organ.  When  there  are  no  local  symptoms,  such  cases  are  fre- 
quently confused  with  malaria,  tuberculosis,  or  typhoid  fever,  depending  on 
the  type  of  the  pyrexia. 

Prognosis. — The  prognosis  of  pyelitis  depends  on  its  extent  and  its  stage. 
Acute  cases  usually  heal  rapidly  under  appropriate  treatment.  On  the  other 
hand,  long-continued  infections  are  most  difficult  and  often  impossible  to  clear 

up- 

Treatment. — In  acute  cases,  rest  in  bed,  abundant  water,  and  urinary  anti- 
septics, particularly  the  formalin  liberators,  are  most  important.  In  chronic 
cases,  the  same  treatment,  with  the  addition  of  lavage  of  the  kidney  through  an 
ureteral  catheter,  vaccine  therapy,  nephrotomy,  and  drainage,  with  the  removal 
of  any  cause  for  the  condition,  such  as  stone,  hydronephrosis,  stricture  of  the 
ureter,  external  pressure  on  the  ureter,  etc. 

As  already  stated  under  Diagnosis,  it  is  most  important  to  be  sure  in  a 
case  of  pyelitis  that  there  is  no  primary  focus  of  infection  elsewhere  in  the 
body  and  no  local  conditions  of  the  kidney  rendering  it  vulnerable  to  bacterial 
attack.  In  every  case,  therefore,  such  conditions  must  be  looked  for  and  re- 
moved as  a  part  of  the  treatment  of  the  pyelitis  itself. 

We  have  found  abundant  water  drinking  of  great  value  in  all  cases. 

Ueinary  Antiseptics. — Of  the  various  urinary  antiseptics,  none  compare 
with  those  which  liberate  formalin.  The  type  of  this  group  of  drugs  is  hex- 
amethylenamin,  introduced  many  years  ago  into  medicine  by  I^icolaier.  It 
has  come  into  very  general  use.  One  of  us  (Burnam)  reported  at  the  meeting 
of  the  American  Urological  Association  (1912,  vi,  286)  a  series  of  studies 
with  it.  We  believe  that  in  many  cases  there  is  no  liberation  of  formalin  in 
the  urine  after  taking  urotropin  by  mouth.  A  simple  test  for  it  is  tlie  addition 
of  from  one  to  three  drops  of  .5  per  cent,  aqueous  solution  of  phenolliydrogen- 
hydro^chlorid  and  the  same  amount  of  a  5  per  cent,  aqueous  solution  of  sodium 
nitro-prussid,  with  an  excess  of  the  saturated  solution  of  sodium  hydroxid. 
The  presence  of  formalin  is  indicated,  when  abundant,  by  a  deep  blue;   when 


Fig.  399. — Simultaneous  Lavage  of  Pelves  of  Both  Kidneys.  The  renal  catheters, 
marked  by  in-pointing  arrows,  must  be  introduced  all  the  way  up  into  the  pelves  and 
should  be  of  such  small  size  that  a  free  reflux  is  possible  around  them  into  the  bladder. 
An  ordinary  glass  catheter,  marked  by  the  outgoing  arrow,  allows  the  irrigation  fluid 
to  escape  from  bladder.  The  funnels  holding  the  irrigation  fluid  should  be  of  ample 
size  and  held  at  the  desired  elevation  (a  little  distance  above  the  level  of  the  body)  by 
a  nurse,  or  by  some  convenient  apparatus. 
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very  dilute  by  a  green  color.  This  color  is  transient.  The  freeing  of  formalin 
from  urotropin  is  invariable  in  very  acid  urines.  It  occurs  at  the  level  of  the 
kidney.  It  may  occur  in  a  urine  which  reacts  alkaline  to  litmus  and  phenol- 
phthalein.  It  is  often  absent  in  alkaline  and  moderately  acid  urine.  The 
liberation  can  be  increased  by  increasing  the  dose  of  urotropin.  The  ordi- 
nary dose  of  5  gr.  three  times  a  day  can  be  increased  to  20  or  30  gr.  three 
times  a  day.  The  liberation  is  also  increased,  as  we  have  found  in  recent 
experiments,  by  giving  acid  sodium  phosphate  in  combination  with  the  uro- 
tropin. Casper  and  Citron  (Ztsch.  f.  Urol,,  1911,  v,  241)  describe  marked 
liberation  of  formalin  from  7^/2  gr-  doses  of  myrmalid,  which  is  a  combina- 
tion of  hexamethylenamin  and  sodium  acetate.  We  are  confident  that  the 
good  effects  of  all  formalin  combinations  are  due  to  the  liberation  of  free 
formalin,  and  that  a  very  good  estimate  can  be  put  on  the  drug  by  the  test 
described. 

We  have  recently  been  employing  a  1  per  cent,  alcoholic  solution  of  phloro- 
glucin  as  a  test  for  formalin.  It  is  very  delicate,  showing  formaldehyd  in  dilu- 
tions as  great  as  one  to  one  million  at  body  temperature.  The  test  is  carried 
out  by  adding  one  or  two  drops  to  the  suspected  fluid  and  then  making  it  very 
alkaline  with  a  saturated  aqueous  solution  of  sodium  hydroxid.  The  presence 
of  formaldehyd  is  evidenced  by  the  gradual  development  of  a  pink  color.  The 
color  of  the  urine  markedly  interferes  with  this  color,  so  that  in  testing  it  is 
always  necessary  to  dilute.  For  quantitative  work  it  is  of  value  to  dilute  down 
to  the  end  point  of  the  reaction. 

Lavage  of  the  Kidney. — If,  after  a  thorough  treatment  of  this  kind  there 
is  no  clearing  up  of  the  condition,  the  next  step  is  to  use  lavage  of  the  kidney. 
This  method,  well  illustrated  in  Figure  399,  has  been  used  for  many  years  since 
its  description  by  one  of  us  (Kelly)  in  the  treatment  of  pyelitis.  It  yields 
very  splendid  results  in  many  cases,  and  has  been  favorably  reported  upon  by 
almost  every  urologist  in  the  world.  It  is  important  to  select  a  suitable  medium 
for  irrigating  after  catheterizing  the  ureter,  and  silver  nitrate,  in  strength  up 
to  1  per  cent.,  has  been  much  used,  often  yielding  excellent  results.  It  has, 
however,  the  disadvantage  of  being  precipitated  in  the  urine,  so  that  it  is 
never  quite  certain  what  quantity  is  active.  All  of  the  organic  silver  salts  are 
of  value;  bichlorid  of  mercury  solution,  1  to  10,000,  can  be  used,  and  we 
have  had  some  excellent  results  with  solutions  of  formalin,  beginning  with  1  to 
3,000  and  working  down  to  1  to  1,000.  The  toleration  for  formalin  varies 
very  greatly. 

Autogenous  Vaccines. — Personal  experience  with  autogenous  vaccines  has 
not  been  very  encouraging,  and  we  have  not  succeeded  in  curing  any  of  the 
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chronic  cases  which  have  resisted  other  forms  of  treatment  by  their  use.  The 
technique  of  both  small  and  large  dosage  was  used. 

Michaelis  (Folia  8erologica,ldll,Yn,lUt.  1)  reports  favorable  results,  also 
Bremerman  (/.  Amer.  Med.  Assoc,  1911,  Ivi,  1843).  In  the  Zeiischrift  f. 
rrologie,  Beiheft,  1912,  are  given  experiences  of  Reiter,  Rovsing,  and  others, 
of  a  most  favorable  character.  H.  H.  Cabot  (Medical  Record,  New  York, 
1910,  Ixxviii,  600)  found  distinct  improvement  of  the  symptoms,  but  no  influ- 
ence on  the  bacteriuria,  while  J.  T.  Geraghty  (Medical  Record,  ISTew  York, 
1910,  Ixxviii,  600)  reported  no  improvement  in  14  cases. 

We  have  seen  no  ill  results  from  the  treatment  and,  therefore,  in  spite  of 
our  own  failures,  do  not  feel  justified  in  saying  that  the  method  is  without 
value. 

Surgical  Procedure. — Surgical  procedure  is  invariably  necessary  when 
there  is  some  anatomical  condition  rendering  the  affected  kidney  or  kidneys 
liable  to  infection.  The  pressure  of  a  uterine  fibroid  upon  the  ureter  which 
contains  infection  is  an  indication  to  remove  the  fibroid.  Infection  with  stone 
kidney  has  already  been  dealt  with.  Stricture  of  the  ureter  will  indefinitely 
postpone  the  healing  of  a  kidney  infection  and  demand  treatment.  In  many 
cases  the  ureters  must  be  cut  across  and  implanted  into  the  bladder  to  secure 
the  drainage  necessary  for  healing  the  kidney.  A  full  account  of  this  is  given 
under  Strictures  of  the  Ureter,  Chapter  XXIX. 

We  have  not  been  particularly  favorably  impressed  with  nephrotomy  for 
chronic  pyelitis.  In  a  number  of  cases  where  it  was  done,  relief  only  resulted 
while  the  incision  was  open ;  in  no  case  have  we  seen  a  cure,  and  there  is  the 
possibility  that  a  procedure  of  this  kind  is  destructive  to  the  already  weakened 
kidney  parenchyma.  Therefore,  let  it  be  resorted  to  only  in  those  cases  which 
give  a  great  deal  of  trouble  and  have  resisted  every  other  form  of  treatment. 
Xephrectomy  is  rarely,  though  occasionally,  indicated  in  cases  where  a  pyelitis 
on  one  side  remains  as  the  heritage  of  a  previous  pyelonephritis  by  which  the 
kidney's  function  is  greatly  impaired.  In  such  cases  a  kidney  which  no 
longer  acts  for  the  body  becomes  a  source  of  infection  and  constant  irritation 
of  the  bladder.  Cases  of  chronic  cystitis  duo  to  such  kidneys  only  yield  when 
freed  from  their  damaging  influence. 

Pyelitis  in  children  and  in  pregnant  women  presents  so  many  unique  feat- 
ures as  to  demand  separate  consideration. 
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Occurrence. — These  cases  are  seldom  seen,  even  by  those  who  deal  most  ex- 
tensively with  kidney  infections.  Escherich  and  Holt  in  the  same  year  (1894) 
reported  cases  for  the  tirst  time,  pointing  out  the  existence  of  the  disease,  while 
to  Finkelstein  is  due  the  credit  of  emphasizing  the  frequency  of  the  trouble.  In 
recent  years  a  large  literature  has  grown  up  on  the  subject.  Among  the  contri- 
butors in  this  country  have  been  I.  A.  Abt  (/.  Am.  M.  Assoc,  1907,  xlix,  1972) 
and  Edgar  B.  Friedenwald  {Arch.  Pediat.,  1910,  xxvii,  801).  The  disease  may 
occur  almost  from  the  first  day  of  life.  In  Friedenwald's  80  cases  one  child 
was  only  11  days  old,  and  his  oldest  case  was  22  months.  It  is  not  only  common 
in  infants,  however;  it  is  also  frequent  in  childhood.  Many  of  the  early  ob- 
servers noted  the  condition  only  in  females.  Goppert  (Berl.  klin.  Wchnschr., 
1909,  xlvi,  639)  found  89  per  cent,  in  females,  but  Friedenwald  in  his  series 
observed  that  271/2  per  cent,  were  males,  showing  both  sexes  to  be  frequently 
affected. 

Etiology. — The  disease  is  most  frequently  a  complication  of  some  infection 
elsewhere  or  some  severe  nutritional  disturbance.  The  colon  bacillus  is  the 
organism  commonly  found,  though  other  pyogenic  organisms  occur  occasionally. 
Dr.  George  Waugh,  of  the  Great  Ormond  Street  Hospital,  London,  com- 
municated personally  that  he  had  observed  persistent  bacteriuria  in  chil- 
dren which  would  not  yield  to  the  ordinary  treatment  or,  if  it  did,  recurred 
shortly  afterward,  but  was  permanently  relieved  by  removal  of  the  appen- 
dix. This  would  seem  strong  evidence  that  many  of  the  cases  have  their 
origin  in  conditions  of  the  intestine  which  permit  the  absorption  of 
bacteria. 

There  seems  but  little  question  that  most  of  the  infections  in  childhood,  as 
in  older  periods,  are  through  the  blood.  Just  why  females  are  more  often 
affected  would  not  seem  to  be  explained  by  a  short  urethra  and  ascending  infec- 
tion, although  many  of  the  cases  do  show  the  combination  of  cystitis  and  pye- 
litis. Even  in  early  childhood  a  condition  of  stone  or  hydronephrosis  may  be 
the  determining  cause  of  infection.  There  are  no  available  data  to  indicate 
that  one  kidney  is  usually  infected.  It  is  quite  probable  that  these  infections 
are  frequently  unilateral.  Dr.  William  M.  Jeffreys  (Quart.  J.  Med.,  London, 
1910-11,  iv,  267)  found  that  in  30  cases  15  were  unilateral  and  12  of  the  15 
were  right-sided. 

Symptoms. — The  condition  may  be  either  chronic  or  acute,  while  the  symp- 
tom-complex varies  immensely.     In  the  acute  case  the  onset  may  be  very  sud- 
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den.  The  child  becomes  restless,  pale,  feverish,  and  rapidly  loses  weight  and 
strength.  The  temperature  chart  shows  great  variation,  presenting  almost 
every  type  of  fever.  Some  cases  are  very  mild,  presenting  no  constitutional 
symptoms  but  merely  frequency  of  micturition  with  pain.  On  the  other  hand, 
there  are  the  cases  which  are  quickly  fatal,  with  high  temperature  and  much 
general  prostration.  Some  are  greatly  prolonged  and  most  obstinate  in  thei.r 
resistance  to  all  treatment. 

Diagnosis. — Diagnosis  rests  on  a  careful  history  and  a  thorough  urinary 
examination.  The  presence  of  pus  and  bacteria  in  the  urine  is  almost  invari- 
able, sometimes  accompanied  by  marked  albuminuria  and  casts.  "Wherever, 
MS  in  a  hospital,  the  X-ray  is  convenient,  pictures  of  the  kidneys  and  bladder 
should  be  taken.  In  older  children,  where  the  condition  is  chronic,  and  ordi- 
nary treatment  fails  to  relieve,  there  should  always  be  a  comprehensive  uro- 
logical  examination. 

Treatment.- — If  the  condition  is  due  to  stone,  or  infected  hydronephrosis, 
treatment  is  indicated  exactly  as  in  the  adult;  such  patients  respond  readily 
to  appropriate  surgical  procedure.  In  view  of  the  importance  of  intestinal 
origin  great  care  should  be  taken  to  do  away  with  all  stasis  and  inflammation 
of  the  bowel,  while,  in  obstinately  recurring  cases,  attention  should  be  given 
to  the  findings  of  Dr.  Waugh. 

Local  treatment  of  the  bladder  is  not  valuable,  but,  on  the  other  hand, 
Tirotropin  and  its  allied  compounds  are.  Urotropin  can  safely  be  given  in  1  gr. 
doses  several  times  a  day ;  its  increase  being  gTiided  by  testing  carefully  for  the 
liberation  of  formaldehyd  in  the  urine. 
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Pyelitis  is  a  very  frequent  accompaniment  of  pregnancy  and  the  puerperal 
period.  The  diagnostic  errors  to  which  it  has  led  have  been  numerous,  and, 
until  quite  recently,  its  importance  has  not  been  fully  and  generally  appre- 
ciated in  this  country.  Reblaub  (Congres  frang.  de  chirurg.,  Proc.  verb., 
Paris,  vi,  692)  opened  up  this  question  by  describing  quite  accurately  several 
cases.  A  number  of  other  French  writers  followed  him.  One  of  the  most 
complete  reviews  is  that  by  Opitz  (Ztschr.  f.  Gehurtsh.  u.  Gyn.,  1905,  Iv,  209). 
Among  French  contributors  should  be  especially  mentioned  Legueu,  Cathala,  and 
Bar;  among  German,  Earth  {Dtsch.  Ztschr.  f.  Cliir.,  190G,  Ixxxv,  57)  and 
Mirabeau  {Arch.  f.  Gyn.,  1907,  Ixxxii,  485).  At  the  meeting  of  the  American 
Medical  Association  (1912),  a  valuable  contribution  was  made  to  this  subject 
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by  Dr.  Edward  P.  Davis,  of  Philadelphia  (/.  Amer,  Med.  Assoc,  1912,  lix, 
859). 

A  pre-existing  pyelitis  or  pyelonephritis  is  made  much  worse  by  a  preg- 
nancy. Such  cases,  however,  should  be  clinically  separated  from  those  which 
arise  during  the  pregnancy  and  because  of  it. 

Etiology. — The  colon  bacillus  is  usually  the  infecting  organism  and  gener- 
ally in  pure  culture.  There  are,  however,  cases  on  record  where  other  pus- 
forming  organisms  are  present,  either  alone  or  in  association  with  the  colon 
bacillus.  The  condition  may  develop  at  any  period  of  pregnancy  or  after 
labor,  in  the  puerperium.  It  is  usually  a  unilateral  infection  and  principally 
found  on  the  right  side.  Bilateral  infections,  however,  are  common  enough, 
and  we  have  seen  several  limited  to  the  left  kidney.  Many  theories  have  been 
advanced  to  explain  the  frequency  on  the  right  side,  such  as  pressure  of  the 
pregnant  uterus  on  the  ureter,  pressure  of  the  head  of  the  child,  congestion  and 
swelling  of  the  mucous  membrane  of  the  bladder  closing  of  the  ureteral  orifice. 
Is  seems  quite  likely  that  it  is  a  mechanical  hindrance  to  the  flow  of  the  urine 
on  the  right  side,  plus  an  unusual  absorption  of  colon  bacilli  from  the  bowel, 
which  leads  to  this  infection. 

Symptoms. — Here,  as  might  be  expected,  the  clinical  picture  varies  im- 
mensely with  the  extent  and  severity  of  the  infection.  Some  cases  present 
no  symptoms,  the  condition  being  revealed  by  urinalysis.  In  others  there 
is  only  marked  general  disturbance,  as  shown  by  elevation  of  temperature  and 
loss  of  appetite,  with  consequent  nutritional  disturbance.  The  type  of  the 
fever  is  most  variable.  It  may  be  a  typical  typhoid  curve  running  at  an  even 
high  level,  or  it  may  be,  and  frequently  is,  markedly  remittent,  associated 
with  chill  and  sweat.  When  the  condition  occurs  after  labor,  it  is  invariably 
thought  to  be  a  puerperal  infection.  In  quite  a  number  of  cases  there  is 
marked  pain  in  the  kidney  region,  and  this  may  be  intense,  as  we  have  ob- 
served in  a  number  of  cases.  Frequent  voiding,  with  pain,  is  common,  but 
not  often  distressing.  Its  existence  is  more  often  brought  out  by  careful 
history-taking  than  by  voluntary  statement  by  the  patient. 

Diagnosis. — The  diagnosis  rests  on  a  careful  urological  examination  in 
every  suspected  case.  With  fever  alone,  it  is  necessary  to  exclude  tuberculosis 
and  typhoid  fever,  but  when  pain  is  present  also,  appendicitis  and  inflamma- 
tion of  the  gall  bladder  may  be  suspected.  In  the  puerperal  period  the  condi- 
tion must  be  carefully  distinguished  from  ordinary  puerperal  fever.  We  have 
frequently  relieved  an  anxious  doctor,  seen  in  consultation,  by  the  almost 
magic  effect  of  giving  hexamethylenamin. 

Sippel  {Centralbl.  f.  Gyn.,  1905,  xxix,  1121)  describes  a  perirenal  abscess 
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following  a  pyelonephritis  of  pregnancy.  After  delivery,  most  of  the  acute 
symptoms  general,  as  well  as  local,  disappear.  Some  cases  heal  without  treat- 
ment, but,  if  not  properly  treated,  many  pass  into  a  chronic  condition;  some 
spontaneously  abort. 

Treatment. — Pyelitis  in  association  with  pregnancy  should  be  regarded  as 
a  serious  complication  and  receive  prompt,  energetic,  and  complete  treatment. 
Regulation  of  the  bowels  and  abundant  water  consumption  are  always  indi- 
cated. Hexamethylenamin  is  well  borne  and  should  be  given  in  full  doses. 
If  the  condition  persists,  and  especially  if  pregnancy  is  advanced  to  a  period 
where  a  viable  child  is  possible,  great  amelioration  and  sometimes  relief  of 
the  condition  may  be  reached  by  catheterization  of  the  ureter  and  irrigation  of 
the  kidney  pelvis.  In  the  early  months  of  pregnancy  such  cases  as  resist  these 
measures  should  be  promptly  treated  by  bringing  on  a  miscarriage.  The  per- 
sistence of  a  kidney  infection  for  months  nearly  always  means  irreparable 
damage  to  the  affected  organ  if  nothing  worse.  In  the  later  months  the  pro- 
cedure to  follow  is  that  of  nephrotomy,  which  has  been  especially  advocated 
by  Earth  (loc.  cit.)  and  by  Dr.  Edward  P.  Davis  (loc.  cit.),  both  authors 
reporting  a  number  of  favorable  cases.  Sometimes  the  fistula  closes  before 
delivery,  in  other  cases  it  persists  until  the  child  is  born  and  then  closes. 
There  is  no  tendency  to  interruption  of  the  pregnancy ;  most  of  the  constitu- 
tional symptoms  disappear,  and  the  kidneys,  when  cleared  of  infection,  are  not 
impaired.  In  determining  upon  this  operation,  let  there  be  careful  consider- 
ation not  only  of  the  obstetrical  but  also  of  the  urological  features.  In  these 
later  cases  interruption  of  pregnancy  is  a  serious  procedure  and  more  difficult 
and  dangerous  than  nephrotomy. 

As  shown  by  a  number  of  cases — for  example,  report  of  Cova  {Annali  di 
ostet.  e  ginec,  1903,  xxv,  692)  and  the  discussion  of  Dr.  E.  P.  Davis'  paper 
(/.  Am.  Med.  Assoc,  1912,  lix,  859) — it  is  possible  to  do  a  nephrectomy  with- 
out interrupting  the  pregnancy  or  killing  the  patient.  A  nephrectomj,  how- 
ever, is  an  extreme  measure  and  probably  never  necessary. 


CHAPTER    XXIV. 

PYELONEPHRITIS,  PYONEPHROSIS,  MULTIPLE  ABSCESSES  AND  INFECTED 
INFARCTS  OF  KIDNEY,  PERIRENAL  INFLAMMATIONS. 

Pyelonephritis  is  a  term  applied  to  inflammatory  processes  in  the 
kidney  parenchyma.  It  is  usually  associated  with  pyelitis.  Multiple  ab- 
scesses and  infected  infarcts  are  really  an  early  stage  of  pyelone- 
phritis, constituting  conditions  in  which,  in  certain  of  the  acute  stages,  the  symp- 
toms may  be  so  distinct  as  to  require  separate  classification.  Pyonephrosis 
is  a  term  applied  to  those  cases  in  which  there  is  an  accumulation  of  pus  in  the 
kidney  pelvis  or  parenchyma.  Perirenal  inflammation  is  a  term  ap- 
plied to  inflammatory  processes  in  the  fatty  capsule  of  the  kidneys  and  in  the 
retroperitoneal  fat.  It  may  or  may  not  be  associated  with  involvement  of  the 
kidney  itself.  It  may  lead  to  the  formation  of  immense  abscesses.  The  direc- 
tion which  these  may  take  in  the  fascial  planes  is  well  shown  in  Figures  40 
and  41. 

INFLAMMATION  OF  THE  KIDNEY  PELVIS  OR  PARENCHYMA. 

ETIOLOGY. 

It  is  quite  impossible  to  draw  hard  and  sharp  lines  between  the  various 
conditions  of  the  kidney  due  to  infection.  Very  many  acute  pyelitis  cases  are 
probably  also  pyelonephritic.  The  same  factors  which  occur  in  pyelitis  are  of 
importance  in  the  causation  of  those  more  serious  conditions.  Pyonephrosis  is 
always  associated  with  some  obstruction  to  the  outflow  of  urine,  as  pointed  out 
under  Pyelitis.  The  obstruction  may  be  in  the  lower  urinary  tract,  or  in  the 
ureter,  and  is  often  at  the  ureteral  pelvic  junction.  Pyonephrosis  may 
develop  from  a  pyelonephritis  or  a  pyelitis  in  a  kidney  previously  healthy. 
Such  a  condition  is  usually,  and  properly,  termed  a  primary  pyonephrosis;  it 
may  develop  in  a  hydronephrotic  kidney  where  the  pelvis  has  already  been 
dilated  but  infection  has  not  taken  place. 

Experience  has  led  more  and  more  to  the  belief  that  most  of  the  kidney  and 
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ureteral  infections  are  blood  infections.  Countless  experiments  on  animals 
have  shown  that  it  is  very  easy  to  produce  kidney  infections  by  injecting  pus- 
forming  organisms  into  the  blood,  and  that  the  probability  of  infection  is 
greatly  increased  by  any  influence  tending  to  lower  the  vitality  of  the  kidney. 
This  has  been  shown  experimentally  by  obstructing  the  ureter  in  animals,  and 
is  shown  clinically  in  countless  cases  where  ureteral  obstruction  has  followed 
some  pathological  process  within  its  own  wall  or  is  caused  by  pressure  from 
contiguous  tissues. 

It  has  been  contended  that  movable  kidney  favors  the  infection.  We  have 
not  been  personally  i^mpressed  with  it  as  an  etiological  factor.  On  the  other 
hand,  in  99  cases  of  stone  in  the  kidney,  infection  was  found  in  no  less  than 
72.  In  70  cases  of  kidney  tuberculosis,  there  was  an  associated  colon  bacillus 
infection  12  times.  Animal  experimentation  likewise,  as  a  rule,  speaks  against 
the  ascending  infection.  This  is  more  clearly  shown  in  the  case  of  the  tubercle 
bacillus  than  any  other  organism,  as  clearly  demonstrated  by  Durand-Fardel, 
Baumgarten,  and  Walker.  Its  occurrence  after  cystitis  does  not  in  itself  pre- 
clude the  infection  coming  from  the  blood. 

All  the  organisms  which  cause  pyelitis  may  lead  to  the  severer  lesions. 
Definite  kidney  abscesses  due  to  the  gonococcus  have  been  reported  by  Tedenat 
(Ann.  de  mal.  d.  org.  genito-urin.,  1907,  xxv,  1215)  and  Le  Fur  {Assoc,  frang. 
d.  urol.,  1904,  Sess.  viii,  Proc.  verb.,  753).  Dr.  William  Nixon,  recently 
of  the  Johns  Hopkins  Hospital,  has  communicated  personally  two  cases  and 
collected  a  number  of  definite  cases  from  the  literature.  The  typhoid  bacillus 
is  undoubtedly  a  more  benign  organism  than  most  of  the  others.  In  some 
cases  the  colon  bacillus  has  a  tendency  to  create  mild  disturbances  but  in  others 
very  marked  ones.  On  the  other  hand,  quite  mild  conditions  may  be  associated 
with  staphylococcus  and  streptococcus  infections.  No  sharp  lines,  we  believe, 
can  be  drawn  between  these  organisms  as  regards  either  the  gravity  of  prog- 
nosis or  the  indications  for  treatment. 


PATHOLOGICAL  ANATOMY. 

A  description  of  the  lesions  which  can  occur  is  a  difficult  matter,  because 
there  are  variations  all  the  way  from  congestion  of  the  kidney,  with  a  few 
small  abscesses,  to  complete  destruction  and  enormous  distention  in  some  of 
the  pyonephrotic  cases.  It  has  become  the  custom  to  describe  a  pyelonephritis 
as  of  descending  or  blood  origin  or  of  ureteral  or  ascending  origin.  This 
classification  was  formerly  used  in  reference  to  tuberculous  kidneys,  which  we 
now  know  are  all  blood  infections. 
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In  acute  septic  nephritis  the  kidney  is  increased  in  volume,  shows  conges- 
tion, and  often  presents  upon  its  surface  areas  of  hemorrhage  or  little  ab- 
scesses. This  is  well  shown  in  Figure  400.  On  section  these  areas  are  found 
extending  down  to  the  medulla,  often,  as  in  the  case  noted,  in  the  form  of 


Fig.  400. — Multiple  Infected  Infaects  of  Kidney.  The  left-hand  drawing  shows  the 
characteristic  grouped  nodular  whitish  areas,  often  surrounded  with  a  deeply  injected 
zone.  The  section  on  the  right  shows  how  these  zones  extend  wedge-Hke  into  the  deeper 
parts,  each  also  surrounded  with  an  inflammatory  area.  (H.  G.,  Ch.  H.  and  Inf.,  Jan. 
5,  1910.) 


infarcts.  Microscopic  examination  may  show  the  vessels  of  the  glomeruli 
packed  with  organisms.  In  a  little  later  stage,  in  place  of  the  hemorrhagic 
zones,  there  appear  definite  abscesses.  There  may  be  no  lesions  whatever  of 
the  pelvis,  though  generally  there  is  distinct  pyelitis.  In  the  so-called  ascend- 
ing form  the  lesions  of  the  kidney  may  be  simply  those  of  sclerosis  or  there 
may  be  abscesses,  situated  princijDally  in  the  medulla  and  spreading  out  toward 
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the  cortex.  The  ureter  and  pelvis  always  show  marked  inflammatory  changes. 
In  both  forms  there  is  fibrous  inflammatory  reaction  about  the  kidney  in  its 
fatty  capsule,  and  sometimes  purulent  inflammatory  reaction. 

As  already  stated,  pyonephrosis  is  an  inflammatory  condition  of  the  kid- 
ney in  which  there  is  a  distention  of  its  pelvis  with  pus.  In  the  pyonephroses 
which  develop  from  pyelonephritis  it  is  often  difficult  to  determine  just  what 
should  be  called  the  initial  condition,  though  certainly  any  pelvis  which  holds 
over  30  c.  c.  should  be  so  classified.  In  cases  of  infected  hydronephrosis  the 
amount  of  pus  and  the  distention  of  the  pelvis  may  be  enormous,  often  amount- 
ing to  two  or  three  liters.  The  form  of  distention  varies  with  the  amount  of 
kidney  destruction  and  the  amount  of  distention  of  the  pelvis.  Where  the 
lesion  is  principally  limited  to  the  latter,  extensive  sclerosis  in  the  kidney 
parenchyma,  usually  more  marked  than  in  hydronephrosis,  is  often  found.  In 
cases  of  double  ureter  there  may  be  a  pyelonephrosis  or  pyonephritis  of  only 
half  the  kidney.  In  one  of  our  cases,  Mrs.  P.,  there  was  a  pyonephrosis  of  the 
lower  poles  of  both  kidneys  associated  with  calculi. 

The  ureter,  in  many  cases,  presents  great  thickening  with  inflammatory 
reaction  about  it.  This  is  always  true  in  those  cases  associated  with  obstruc- 
tions in  its  course,  and  is  especially  to  be  noted  in  the  case  of  stone. 

SYMPTOMS. 

The  symptoms  of  a  disease  presenting  so  many  pathological  conditions  and 
dependent  on  so  many  primary  causes  are  necessarily  varied.  In  acute 
pyelonephritis  there  may  at  the  beginning  be  nothing  but  high  fever 
and  signs  of  a  severe  intoxication.  The  degree  of  the  fever  and  the  intoxica- 
tion, however,  show  great  variation.  Every  stage  from  that  of  a  mild  acute 
pyelitis  symptom-group  up  to  that  of  sudden  and  violent  septicemia  and  uremia 
may  be  seen.  G.  E.  Brewer  (Surg.,  Gyn.,  and  Ohst.,  1906,  ii,  485)  has  called 
attention  to  a  severe  type,  accompanied  by  high  fever,  going  to  104°  and  over, 
rapid  pulse,  reaching  130,  marked  signs  of  intoxication,  usually  tenderness 
over  the  kidney  affected,  and  generally  slight  traces  of  blood,  pus,  and  albumin 
in  the  urine.  This  condition  is  associated  with  multiple  septic  infarcts  of  the 
kidney,  such  as  are  shown  in  Figure  400.  Brewer,  contrary  to  most  observers, 
regards  this  condition  as  unilateral.  He  has  observed  prompt  recovery  from 
one-sided  nephrectomy  in  a  number  of  cases.  Sometimes  there  is  severe  pain 
in  the  side  affected,  usually  in  the  form  of  colic. 

The  characteristic  symptoms  of  pyonephrosis  are  puS  in  the  urine, 
pain  in  the  s-ide,  tumor  in  the  side,  and  fever.     The  pus  may  be  present  in 
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large  amounts.  If  the  ureter  of  the  side'  affected  becomes  -closed  during  a 
period  when  all  the  other  symptoms  are  most  pronounced,  the  urine  may  be 
clear.  This  condition  is  known  as  intermittent  pyuria.  Pain  may  be  entirely 
absent.  It  is  often  present  only  during  acute  exacerbations  of  the  condition. 
Tumor  is  always  present  when  a  pyonephrosis  reaches  large  size.  It  is  remark- 
able, however,  especially  in  deep-chested  men,  how  difficult  it  may  be  to  diag- 
nose increased  size,  even  with  large  accumulation.  Fever  is  a  very  variable 
symptom  and,  with  an  opened  and  old  pyonephrosis,  may  be  absent  for  months. 
During  exacerbations  it  may  become  very  high  and  be  associated  with  marked 
septic  manifestations  of  an  acute  pyelonephritis. 

The  fever  is  usually  of  the  septic  type,  going  up  in  the  afternoon  and 
falling  to  normal  in  the  morning.  There  are  frequent  chills  and  sweats.  With 
many  cases  of  pyonephrosis  the  worst  subjective  symptoms  are  those  associated 
with  the  bladder,  the  constant  downpour  of  pus  leading  to  severe  and  intract- 
able cystitis. 

It  is  remarkable  how  the  general  health  of  these  patients,  in  some  cases,  is 
unimpaired  for  years.  Most  of  the  old  cases  are  colon  bacillus  infections,  and 
this  may  account  for  the  condition.  Patients  may  have  large  pyonephrotic 
kidneys  and  show  no  fever,  nor  disturbance  of  general  health  under  long  peri- 
ods of  observation,  even  when  there  are  frequent  exacerbations.  On  the  other 
hand,  many  patients  fail  rapidly  in  health  and  soon  present  evidence  of 
metastasis  in  other  parts  of  the  body.  Rheumatisms  are  common,  while 
definite  joint  infections  often  occur. 

DIAGNOSIS. 

Pyelonephritis. — The  diagnosis  of  acute  septic  pyelonephritis  is  often  very 
difficult.  This  is  especially  true  in  the  cases  associated  with  septicemia  due 
to  severe  infections  elsewhere.  There  may  be  no  renal  or  vesical  symptoms 
and  the  urine  may  be  normal.  The  appearance  of  small  amounts  of  blood,  pus, 
and  casts  in  the  urine  is  suggestive,  and  this  is  especially  true  if  there  is  any 
tenderness  in  either  kidney.  The  urine  is  usually  scanty.  If  the  disease  is 
markedly  double-sided  there  are  almost  sure  to  be  uremic  developments.  With 
a  known  infection  in  some  other  part  of  the  body,  the  sudden  onset  of  pro- 
nounced symptoms  of  sepsis  should  be  very  suggestive.  Some  of  the  most 
violent  cases  come  on  suddenly,  without  any  warning  and  without  any  demon- 
strable trouble  elsewhere  in  the  body.  This  was  the  case  in  the  patient,  H.  G., 
C.  H.  and  I.,  age  14,  shown  in  Figure  400.  The  infecting  organism  was  a 
streptococcus,  and  the  fever  suggested  typhoid.    The  blood  examination  in  these 
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cases  invariably  shows  a  high  leukocytosis,  from  twenty  to  thirty  thousand,  and 
the  polymorphonuclear  cells  may  reach  90  per  cent.,  or  higher.  The  employ- 
ment of  indigo-carmin  or  phenolsulphonephthalein  might  assist  in  such  a  case, 
and  certainly,  if  applicable,  a  catheterization  of  the  ureters  and  separation  of 
the  urines  from  the  two  sides  would  aid  in  diagnosis,  though  usually  the 
patients  are  so  ill  that  such  procedures  have  not  been  carried  out.  In  the 
more  chronic  cases,  when  once  the  abscesses  have  opened  into  the  pelvis, 
and  especially  when  cystitis  has  developed,  the  diagnosis  becomes  compara- 
tively simple,  catheterization  of  the  ureters  readily  showing  the  true  con- 
dition. 

Pyonephrosis. — The  diagnosis  of  pyonephrosis  is  made  on  the  clinical  symp- 
toms, but,  above  all,  by  careful  urological  examination  and  catheterization  of 
the  ureters.  Often  the  diagnosis  is  made  by  the  cystoscopic  examination  alone, 
when  the  pus  is  seen  coming  down  one  ureter.  This  is  particularly  striking 
where  chromocystoscopic  methods  are  employed.  A  closed  pyonephrosis  is 
readily  determined  by  this  procedure. 

By  a  cystoscopic  examination  the  condition  of  the  bladder  is  determined. 
The  separate  catheterization  of  the  ureters  and  collection  of  the  urine  will 
yield  the  following  facts:  First,  whether  one  or  both  kidneys  are  involved  in 
the  inflammatory  process  (frequently  a  pyonephrosis  is  seen  on  one  side  and 
a  pyelitis  on  the  other)  ;  second,  the  character  of  the  organism,  which  is  ascer- 
tained by  cultural  and  staining  methods.  It  is  always  of  the  highest  im- 
portance to  exclude  tuberculosis,  which  must  be  thought  of  in  every  case. 
Third,  the  actual  secretory  power  of  the  two  kidneys,  determined  by  functional 
test  methods.  It  should  be  constantly  borne  in  mind  that  the  function  of  a 
pyonephrotic  kidney  may  greatly  improve  under  proper  treatment.  It  is  not 
wise  to  draw  absolute  conclusions  from  such  a  test  even  when  carried  out  for 
hours.  It  can  show  that  the  healthy,  or  relatively  healthy,  kidney  is  capable 
of  carrying  on  the  entire  function,  but  it  can  not  give  positive  evidence 
as  to  the  possibilities  of  the  diseased  kidney.  This  is  well  shown  in  the  case  of 
Mrs.  A.,  in  which  there  was  a  pyonephrosis  of  colon  origin,  due  to  an  impacted 
ureteral  stone.  In  this  case  we  found  a  dilated  ureter,  the  dilatation  extending 
to  the  pelvic  brim,  where  the  stone  was  caught  in  a  close  stricture.  The  kidney 
had  been  catheterized,  and  the  catheter  left  in  for  seven  hours  continuously. 
A  nephrectomy  was  carried  out  on  account  of  the  condition  of  the  ureter. 
On  macroscopic  and  microscopic  examination  there  appeared  to  be  a  great 
deal  of  normal,  functioning  parenchyma  in  this  kidney.  The  functional 
tests  also  show  that  it  is  not  the  amount  of  pus  nor  the  distention  of  the 
pelvis   which   always    determines    the   amount    of   kidney   destruction.      One 
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occasionally  meets  large  pjonephroses  doing  good  work.  The  actual  capacity 
of  the  pyonephrosis  can  in  some  cases  be  measured  by  injecting  the  distended 
kidney  and  measuring  the  amount  injected  and  the  amount  recovered,  as  shown 
in  C'hapters  IX  and  XVII.  It  is  always  well  in  these  cases  to  be  sure  that 
the  catheter  is  actually  in  the  pelvis.  We  had  the  unpleasant  experience  in 
one  case  of  distending  the  kidney  and  then  not  succeeding  in  getting  a  back- 
flow,  due  to  valve-like  closure  at  the  ureteral  pelvic  junction,  and  it  is  con- 
ceivable that  this  might  lead  to  very  disagreeable  symptoms.  The  ureteral 
catheter,  if  waxed,  will  often  show  the  presence  of  stones  in  the  ureter  or 
pelvis. 

An  unusual  complication,  met  with  by  Dr.  Hugh  Young,  is  illustrated  in 
Figure  323,  and  recently  we  had  a  like  experience  in  the  case  of  Mrs.  P.  This 
patient  presented  a  mass  in  the  right  side.  The  urine  from  the  bladder 
contained  pus  and  colon  bacilli.  Cystoscopic  examination  showed  a  normal 
bladder.  Both  ureters  were  catheterized  and  normal  urine  obtained  from 
each  side.  The  patient  had  given  a  history  of  pain  in  both  kidneys  extending 
over  a  period  of  several  years,  and  was  brought  into  the  hospital  for  an  acute 
appendicitis.  X-ray  pictures  and  skiagraphs  showed  large  stones  in  both  kid- 
neys. Operation  demonstrated  the  presence  of  an  acutely  inflamed  appendix, 
which  was  removed ;  it  also  showed  stones  and  pyonephrosis  in  the  lower  half 
of  double  kidneys  present  on  both  sides.  The  lower  pelves  were  opened,  the 
pus  emptied,  the  stones  removed,  and  the  patient  recovered.  The  right  kidney 
was  done  at  the  same  sitting  as  the  appendix,  the  left  kidney  three  weeks 
later.  In  this  case  there  were  only  two  ureteral  orifices  in  the  bladder,  and 
the  pus  could  have  been  obtained  from  both  kidneys  if  the  catheters  had  been 
introduced  only  a  few  cm.  up  the  ureter.  The  presence  of  the  two  ureters  and 
the  double  pelvis  would  doubtless  have  shown  in  a  collargol  injection,  carried 
out  in  the  way  described  by  Voelcker  and  Lichtenberg.  We  have  had  an 
identical  experience  in  the  case  of  bilateral  tuberculosis  of  the  kidney.  The 
bladder  urine  contained  pus,  but  the  bladder  was  not  inflamed,  and  the  urine 
from  the  kidneys  was  normal. 

X-ray  pictures  are,  of  course,  essential  in  all  cases  of  kidney  infection,  and 
should  include  both  kidneys  and  both  ureters.  It  is  not  uncommon,  where 
the  main  symptoms  are  those  of  pyonephrosis,  to  find  a  stone  in  the  other 
kidney. 

As  already  noted,  even  large  pyonephroses  may  not  be  palpable  on  bimanual 
examination.  Careful  percussion  of  the  back  and  marking  out  of  the  areas  of 
dulness  of  the  two  sides  are  of  great  value  in  some  cases  and  show  clearly  the 
enlarged  kidney  on  the  side  of  the  pyonephrosis. 
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TREATMENT. 


In  considering  the  treatment  of  the  graver  infected  processes  of  the  kidneys 
many  factors  must  be  borne  in  mind.  Snch  questions  as:  is  the  infection  one- 
sided or  bilateral,  is  the  total  renal  capacity  sufficient,  is  the  diseased  side  still 
capable  of  function,  is  the  disease  primarily  or  essentially  renal,  must  be  an- 
swered. The  treatment  of  acute  pyelonephritis  is  essentially  a  different  subject 
from  that  of  the  treatment  of  old  pyelonephritis  and  pyonephrosis,  so  that 
these  questions  are  best  taken  separately. 

Acute  Pyelonephritis.' — In  acute  pyelonephritis  of  the  milder  types  the  symp- 
toms and  the  treatment,  so  far  as  medical  measures  are  concerned,  cor- 
respond to  those  of  pyelitis.  In  every  case,  if  there  is  a  primary  focus  of  infec- 
tion elsewhere  in  the  body,  this  must  be  located  and  treated.  If  there  is  any 
obstruction  of  the  lower  urinary  tract,  this  must  be  removed.  Even  when 
there  is  no  obstruction,  the  use  of  the  retention  catheter  is  of  great  advantage. 
It  can  be  introduced  and  left  in  for  days.  The  patient  should  always  be  put 
to  bed,  kept  on  a  milk  or  a  very  light  diet,  given  large  amounts  of  water,  and' 
urotropin  or  helmitol  in  doses  up  to  100  gr.  a  day  for  the  adult,  and  about  8  gr. 
for  infants.  In  those  cases  which  tend  to  drag  on,  an  autogenous  vaccine  should 
be  made  and  employed.  It  is  of  advantage  in  some  cases  to  supplement  the 
water  taken  by  mouth  by  salt  infusions. 

The  surgical  treatment  of  acute  pyelonephritis  has,  up  to  the  pres- 
ent time,  been  very  limited.  It  should  be  restricted  to  the  severest  types  of 
infection.  Surgeons  have  been  deterred  from  operative  procedures  in  these 
cases  by  the  conviction  that  the  disease  is  bilateral.  K.  G.  Lennander 
{NordisM.  Med.  Arhiv.,  1901,  xxxiv,  1)  reported  several  cases  in  which  he 
secured  recoveries  by  opening  the  kidney,  removing  abscess  foci,  resecting  badly 
diseased  portions,  and  draining  the  kidney.  Schede,  quoted  by  Kiimmell  and 
Graff  ("Handbuch  der  Praktischen  Chirurgie,"  Bergmann  u.  Bruns,  3rd  ed., 
1907,  iv,  212),  has  twice  successfully  resected  the  kidney  without  doing  a 
nephrotomy.  Wilms  {Munschen.  med.  Wchnschr.,  1902,  xlix,  476)  has  like- 
wise reported  successful  cases  and  advises  that  the  method  be  limited  to  one- 
sided cases.  G.  E.  Brewer  (N.  Y.  Med.  J.,  1906,  Ixxxiv,  361)  divides  the 
cases  into  three  types:  severe  with  high  temperature  and  marked  toxemia, 
requiring  nephrectomy;  mild,  in  which  the  initial  temperature  may  be  high 
but  begins  to  fall  within  48  hours,  and  in  which  the  treatment  is  decapsulation 
of  the  kidney  and  opening  of  any  small  abscesses  on  its  surface;  mild  cases 
which  can  be  treated  medicinally.  Five  cases  of  the  severe  type  in  which  he 
did  a  nephrotomy  all  died.     Eight  cases  of  the  severe  type,  where  one-sided 
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nephrectomy  was  carried  out,  all  recovered.  Decapsulation  and  drainage  in 
5  patients  of  the  milder  type  resulted  in  recovery.  Several  of  Brewer's  cases 
are  most  interesting  and  instructive.  In  one  case  a  patient  had  been  present- 
ing symptoms  for  11  days  before  coming  to  his  attention.  This  patient  died, 
the  only  operation  performed  having  been  an  exploratory  incision  down  the 
kidney.  Autopsy  revealed  multiple  septic  infarcts  of  the  right  kidney  and  no 
sign  of  infection  elsewhere  in  the  body.  The  clinical  course  of  several  of  his 
successful  nephrectomies  indicated  that  the  disease  was  one-sided.  Brewer  is 
especially  urgent  that  in  severe  cases  the  sooner  the  operation  is  done  the  better 
the  result.  Autopsy  reports  on  these  cases  have  almost  invariably  shown  the 
disease  to  be  bilateral.  In  several  cases  which  have  come  under  our  observa- 
tion, where  the  symptoms  have  been  most  fulminant  and  death  resulted  in  a 
few  days,  this  has  been  the  condition. 

It  is  of  interest  that  most  of  these  cases  of  Brewer  presented  no  apparent 
primary  focus  outside  the  kidney.  This  was  the  case  with  one  of  our  patients, 
H.  G.,  age  13,  Jan.  5,  1910.  The  patient,  a  young  girl,  without  any  apparent 
cause,  began  running  a  high  and  continuous  fever.  The  temperature  ran  from 
1021/2°  to  1041/4°.  Her  physician.  Dr.  Louis  Hamman,  first  suspected 
typhoid,  but  the  blood  showed  a  leukocytosis  of  over  20,000,  and  the  urine  a 
few  pus  and  a  few  red  blood  cells.  There  were  no  other  symptoms  except  an 
appearance  of  intoxication  and  slight  tenderness  over  the  right  kidney.  Per- 
cussion of  the  back  indicated  enlargement  of  this  kidney.  The  operation  was 
done  at  6.30  P.  M.  A  lumbar  incision  was  made  down  to  the  right  kidney, 
which  was  found  adherent  to  its  fatty  capsule.  It  was  about  twice  the  normal 
size,  showed  definite  and  multiple  hemorrhagic  areas,  and  nephrotomy  dis- 
closed the  fact  that  these  were  present  throughout  the  kidney  in  the  form  of 
infarcts.  The  condition  seemed  so  serious  that  nephrectomy  was  carried  out. 
The  infecting  organism  in  this  case  was  a  pure  streptococcus.  The  kidney,  as 
it  appeared  after  removal,  is  shown  in  Figure  400.  The  temperature  by  mid- 
night had  fallen  to  normal  and  the  pulse  to  88.  The  temperature  continued 
to  fall,  and  the  patient  markedly  improved.  The  temperature  in  the  after- 
noon, however,  would  go  to  991/2°  or  100°,  and  on  the  18th  day  after  opera- 
tion it  suddenly  shot  to  104°  and  the  pulse  to  130.  The  patient  looked  ill 
and  was  very  toxic.  For  three  days  the  temperature  ran  from  104°  to  105°. 
The  first  day  of  its  elevation  was  marked  by  a  reduction  in  the  urine  out- 
put to  800  c.  c.  On  the  next  day  it  rose  to  2,000  c.  c.  Five  days  after  the  onset 
it  dropped  down,  but  the  patient  continued  to  have  some  fever  until  the  26th 
day  after  operation.  She  was  discharged  on  the  37th  day  after  operation 
with  still  a  little  pus  in  the  urine  but  otherwise  well;   50  days  after  the 
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operation  the  urine  was  entirely  normal,  and  tlie  patient  has  been  well  for 
more  than  a  year.  We  have  quoted  this  case  in  detail  because  it  illustrates  the 
fact  that,  even  with  severe  symptoms,  in  involvement  of  the  solitary  kidney 
improvement  can  follow  medical  measures.  In  this  case  a  milk  diet,  infusions, 
large  amounts  of  water  by  mouth,  and  10  gr.  of  urotropin  every  4  hours  were 
given.  In  view  of  this  recovery  we  were  impressed  with  the  fact  that  t>he 
patient  might  have  recovered  without  the  nephrectomy.  Dr.  Brewer's  fatal 
case,  in  which  death  occurred  from  the  involvement  of  a  single  kidney,  the 
other  being  healthy,  showed  the  other  side  of  the  question.  His  results  from 
nephrotomy  stand  in  contrast  to  those  of  Lennander  and  Wilms.  This  may 
have  depended  in  part  upon  double-sided  involvement  in  his  cases. 

In  several  cases  where  we  have  done  a  preliminary  nephrotomy,  a  nephrec- 
tomy has  subsequently  been  necessary.  An  excellent  result  was  obtained  in 
another  case  of  multiple  abscesses  of  the  kidney  by  nephrectomy.  The  patient, 
Mrs.  S.  F.,  May  16,  1907,  had  had  symptoms  and  signs  of  cystitis  for  a  year. 
On  March  13  a  vesicovaginal  fistula  was  made.  This  was  allowed  to  drain  and 
the  patient  was  perfectly  well  until  April  14th,  when  she  suddenly  began  to 
run  a  temperature  of  101°  to  103°,  and  suffered  severely  with  pains  in  the 
right  kidney  region.  On  April  17  a  few  pus  cells  and  the  colon  bacillus  were 
obtained  from  the  right  kidney.  Her  condition  grew  worse  and  on  the  19th, 
in  addition  to  severe  pain,  a  mass  was  felt  in  the  right  side.  The  right  kidney 
was  catheterized  and  abundance  of  perfectly  clear  urine  obtained.  Unfor- 
tunately no  estimation  of  the  function  in  comparison  with  the  other  kidney 
was  made.  The  diagnosis  of  perirenal  abscess  led  to  exploratory  incision 
in  the  back.  ISTo  perirenal  abscess  was  present,  but  the  kidney  was  en- 
larged, presented  many  pin-point  abscesses  on  its  surface,  and  on  section  was 
found  riddled  with  abscesses.  A  nephrectomy  was  carried  out,  the  temperature 
dropped  to  normal,  and  the  patient  made  an  uninterrupted  recovery.  This  case 
again  emphasizes  the  fact  that  the  ordinary  urinary  findings  may  be  very  mis- 
leading as  to  the  condition  of  the  kidney. 

From  the  above  considerations  it  is  evident  that  the  question  of  the  treat- 
ment of  the  severer  cases  of  this  group  is  a  very  difficult  one.  Prompt,  efficient 
medical  measures,  as  indicated  here  and  under  Pyelitis,  must  be  carried  out. 
The  diagnosis  should  always  be  fortified  by  separate  catheterization  of  the 
ureters  and  the  employment  of  the  functional  tests.  Recourse  to  operation  must 
depend  on  the  surgeon's  judgment  and,  when  possible,  nephrectomy  should  be 
avoided.  This  subject  deserves  more  study  and  careful  recording  of  cases.  Dr. 
Brewer  is  apparently  the  only  surgeon  who  has  carried  out  many  nephrectomies 
for  this  condition. 
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Chronic  Pyelonephritis. — In  chronic  pyelonephritis  the  conditions  are  prac- 
tically similar  to  those  in  chronic  pyelitis.  At  the  very  beginning  of  the  con- 
sideration of  the  treatment  it  is  essential  to  determine  whether  the  condition  is 
unilateral  or  bilateral  and,  if  unilateral,  what  is  the  relative  functional  capacity 
of  the  other  kidney.  The  medicinal  measures  outlined  for  chronic  pyelitis 
should  be  carried  out,  if  the  kidney  presents  sufficient  functional  capacity  to 
justify  it,  and  also  if  the  patient  is  in  good  general  health  and  not  suffering 
from  the  condition.  If  the  disease  is  one-sided  and  the  patient  suffering  from 
it,  either  in  general  health,  in  an  intractable  cystitis,  or  in  rheumatic  manifes- 
tations, the  treatment  should  be  nephrectomy.  Many  otherwise  incurable 
cystitis  cases  are  thus  promjitly  relieved  and  the  integrity  of  the  healthy  kid- 
ney secured. 

In  one  patient,  operated  on  more  than  a  year  ago,  at  the  Cambridge  Hos- 
pital, Maryland,  great  relief  from  chronic  rheumatism  followed  the  removal  of 
an  old  colon  bacillus  infected  left  kidney,  which  still  showed  considerable  func- 
tional capacity.  The  right  kidney  in  this  case  was  healthy.  The  mere  presence 
of  pus,  however,  from  a  kidney  is  not  in  itself  an  indication  for  operation.  It 
should  be  borne  in  mind  that  a  chronic  pyelonephritis  may  persist  for  years 
with  practically  no  local  or  general  disturbances. 

Pyonephrosis. — While  chronic  pyelonephritis,  provided  the  ureteral  drainage 
is  free,  is  a  disease  on  the  border  line  between  medicine  and  surgery,  pyoneph- 
rosis is  preeminently  a  surgical  condition.  Little  can  be  hoped  for  by  ordinary 
medicinal  treatment.  Although  rarely  curative,  marked  benefit  and,  under  cer- 
tain conditions,  great  prolongation  of  life  may  follow  judicious  treatment 
through  a  renal  catheter.  Operative  procedures  can  be  divided  into  two  groups 
from  the  standpoint  of  their  aims :  conservative,  which  attempt  to  cure  the 
disease  and  preserve  the  kidney ;  radical,  which  cure  the  disease  by  removing 
thfe  affected  organ. 

Various  considerations  are  influential  in  determining  whether  to  attempt  to 
save  the  kidney.  First,  the  condition  of  the  opposite  kidney  is  a  matter  of 
prime  importance.  If  it  is  healthy,  the  diseased  kidney  can  be  safely  removed. 
^ext  in  importance  is  the  condition  of  the  diseased  kidney.  An  early,  acute 
pyonephrosis  may  be  associated  with  very  little  kidney  destruction,  and,  conse- 
quently, with  little  impairment  of  its  function.  Where  the  function  is 
entirely  or  almost  destroyed  the  operation  of  choice  is  nephrectomy.  Un- 
der certain  conditions  it  may  be  impossible  to  undertake  so  radical  a  pro- 
cedure. This  is  the  case  with  patients  extremely  ill,  and  with  very  darge 
pyonephroses,  when  a  preliminary  drainage  of  the  kidney  may  be  followed  by 
a  secondary  nephrectomy.     With  both  kidneys  involved  and  both  secreting,  a 
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nephrectomy  should  never  be  done.  Often  the  most  difficult  cases  to  decide 
in  regard  to  this  point  are  those  in  which  one  kidney  is  healthy  and  the  other 
still  capable  of  good  function.      Conservative  measures  always  mean  longer 


Fig.  401. — Pyonephrotomy.  First  Step  in  Exposure  and  Evacuation  of  Pus  Kidney. 
Note  posture  of  jDatient  on  bag,  the  length  and  position  of  the  incision  and  the  aspirator, 
which  holds  500  c.  c.  The  smaller  drawing  above  shows  the  relation  of  the  pus  to  the 
kidney  and  the  relation  of  the  kidney  to  the  surrounding  structures.  Note  the  small 
stone  plugging  the  opening  of  the  ureter  into  the  pelvis  which  is  the  cause  of  the  pyo- 
nephrosis.   After  emptying  the  pus,  a  wide  opening  is  made  into  the  collapsed  kidney. 


illness,  less  likelihood  of  absolute  cure,  and  not  infrequently  must  be  followed  by 
nephrectomy. 

Conservative  Treatment. — The  most  conservative  treatment  of  pyoneph- 
rosis is  evacuation  of  the  pus  through  a  renal  catheter  and  irrigation  of  the 
pelvis.  If  the  disease  is  unilateral  and  recent  this  treatment  may  greatly 
ameliorate,  or  even  cure  the  condition,  and  it  is  thus  possible,  occasionally,  to 
greatly  prolong  the  life  of  a  patient  with  a  single  pyonephrotic  kidney.  Often, 
too,  a  single  emptying  and  washing  out  may  relieve  the  symptoms  for  months. 
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ISTot  every  case  of  pyonephrosis  can  be  emptied  by  a  catheter,  though  it  is 
always  worth  trying,  even  in  cases  where  it  is  determined  ultimately  to  operate, 
because  the  patient's  general  condition  may  be  improved  and  the  field  rendered 
more  sterile. 

The  conservative  operation  has  a  twofold  aim:   first,  relief  of  the  obstruc- 
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Fig.  402. — Pyonephrotomy.  Second  Step  in  Enucleation  op  a  Large  Pyonephrotic 
Kidney.  The  pus  having  been  evacuated,  the  finger  introduced  into  the  pus  cavity 
readily  pushes  •  through  the  friable  kidney  substance,  but  is  checked  on  reaching  the 
strong,  thickened  fibrous  capsule.  The  finger  then  sweeps  between  the  capsule  and 
parenchyma,  as  indicated  by  arrows,  until  the  kidney  is  entirely  free  within  its  capsule 
down  to  the  hilum,  and  is  peeled  out,  much  hke  an  orange  detached  from  its  skin,  down 
to  the  pole  at  its  stem.  The  detachment  is  usually  more  easily  carried  out  in  this  way 
than  by  beginning  the  separation  at  the  point  of  original  puncture  for  aspiration.  This 
intracapsular  enucleation  obviates  a  difficult  dissection  of  the  kidney  outside  its  capsule, 
which  often  detaches  it  at  great  risk  from  an  adherent  bowel,  besides  saving  much 
time,  and  iXAlnimizing  the  dangers  of  infection  following  the  complete  nephrectomy. 
Calculi,  when  present,  should  be  delivered  at  this  step  of  the  operation. 


tion  which  is  causing  retention;  and,  second,  cure  of  the  infection.  In  cases 
of  mild  infection  of  hydronephrotic  sacs  it  is  occasionally  possible  to  do  one  of 
the  plastic  operations  described  in  Chapter  XVII.  It  is  usually  wise  as  a  pre- 
liminary procedure  to  do  a  nephrotomy,  and  attempt  a  cure  of  the  infection. 
Occasionally  it  is  of  advantage  to  combine  a  nephrotomy  and  plastic  operation. 
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When  the  obstruction  is  due  to  stone  in  the  ureter,  this  can  be  removed.  Here, 
too,  if  there  is  a  large  pyonephrosis,  it  is  always  best  to  do  a  nephrotomyo  In 
cases  where  there  is  stricture  of  the  lower  end  of  the  ureter  an  extravesical 
implantation  of  the  ureter  may  be  carried  out,  an  operation  we  have  successfully 
performed  in  several  cases.     The  procedure  is  shown  in  Figures  443  and  444. 


Fig.  403. — Pyonephrotomy.  Third  Step  in  Intracapsular  Enucleation.  The  kid- 
ney, liberated  on  all  sides  down  to  its  vascular  pedicle,  is  grasped  by  strong  forceps, 
as  shown,  close  to  the  kidney  in  order  to  secure  as  long  a  stump  as  possible  for  ligation. 
The  clamp  should  be  smooth-edged,  it  should  give  an  even  pressure,  and  it  must  not  slip. 


The  chief  conservative  operation  is  nephrotomy.  This  is  usually  a  simple 
operation,  which  means  little  shock  to  the  patient  and  no  interference  with  the 
kidney  function.  As  a  rule,  a  lumbar  incision  is  the  best.  In  very  large  pyo- 
nephroses  this  may  be  lateral,  or  even  ventral,  and  still  be  extraperitoneal. 
The  operation  should  always  be  carried  on  outside  the  peritoneum.  After  ex- 
posing the  kidney,  as  shown  in  Figure  401,  it  is  of  advantage  to  draw  off  the 
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pus  in  a  large  syringe.  This  prevents  extensive  soiling  of  the  field  of  operation. 
A  drainage  tube  is  inserted  into  the  kidney  through  an  opening  made  by  plung- 
ing a  blunt  clamp  into  it.  The  opening  of  a  large  pyonephrosis  is  practically 
always  bloodless,  and  no  attempt  should  be  made  to  determine  the  line  of  vas- 
cular cleavage  as  in  an  ordinary  nephrotomy.     When  the  kidney  is  not  greatly 


Fig.  404. — Pyonephrotomy.  Fourth  Step  in  Intracapsular  Enucleation.  The  kid- 
ney is  removed  with  as  much  of  the  thickened  capsule  as  can  safely  be  resected.  By 
means  of  an  aneurysm  or  round  needle  threaded  with  stout  catgut,  the  vessels  are  ligated 
below  the  forceps,  which  is  then  removed.  The  cavity  is  packed  with  iodoform  gauze 
drains,  and  brought  out  through  the  lumbar  incision,  which  is  closed  down  to  a  small 
opening  at  the  lower  end. 

distended  and  can  be  readily  reached,  the  landmarks  should  be  sought  after 
and  the  opening  made  in  a  vascular  zone.  If  there  is  an  obstruction  of  the 
ureter  and  the  kidney  is  still  capable  of  secreting,  this  operation  is  invariably 
followed  by  a  permanent  fistula  in  the  side.  Albarran  first  emphasized  the 
fact  that  many  of  these  fistulse  would  close  if  a  ureteral  catheter  was  introduced 
at  the  time  of  operation  and  permanently  kept  in  place.  In  many  cases  the 
nephrotomy,  relieving  the  pressure  and  clearing  up  the  inflammation,  also 
serves  to  do  away  with  the  obstruction.  Kiister,  in  100  nephrotomies,  noted  27 
cures.  In  some  cases  where  the  kidney  is  completely  destroyed  and  function- 
less  there  follows  prompt  healing  without  fistula  or  sinus.  On  the  other  hand, 
in  certain  cases  where  the  pyonephrosis  is  combined  with  abscesses  in  the  cor- 
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tex,  the  symptoms  may  not  be  greatly  relieved.  It  is  often  necessary  in  cases 
of  multiple  pockets  to  open  several  times.  It  certainly  would  be  of  advantage 
in  many  cases  of  pyonephrosis  to  do  an  early  nephrotomy  in  the  hope  of  saving 
the  kidney.  This  is  an  especially  important  procedure  when  the  patient  has 
but  one  kidney. 

Radical  Treatment. — The  radical  treatment  consists  in  removal  of  the 
diseased  kidney.  The  indications  for  this  operation  have  already  been  out- 
lined. According  to  Klister,  quoted  by  Wagner  ("Handbuch  der  Urologie," 
Frisch  u.  Zuckerkandl,  ii,  p.  196),  in  143  patients  tr(^ated  by  lumbar 
nephrectomy  there  was  a  death  rate  of  16.7  per  cent.,  and  in  7  patients  treated 
by  transperitoneal  nephrectomy,  a  death  rate  of  57.14  per  cent.  In  100 
nephrotomies  there  was  a  death  rate  of  17  per  cent.  These  figures  mean  very 
little.  To  begin  with,  nephrotomy  is  usually  carried  out  in  desperate  cases, 
and  where  the  disease  is  frequently  bilateral.  In  unilateral  pyonephrosis  the 
death  rate  of  nephrotomy  should  be  almost  nothing,  and  certainly  the  death 
rate  from  nephrectomy  is  very  small. 

The  operation  of  choice  in  most  cases  is  the  intercapsular  method,  which 
can  be  carried  out  almost  as  quickly  and  safely  as  nephrotomy.  This  method 
is  shown  in  Figures  402,  403,  and  404.  Intracapsular  nephrectomy  can 
be  carried  out  perfectly  safely  after  a  primary  nephrotomy.  This  method  of 
primary  nephrotomy  and  secondary  nephrectomy,  when  necessary,  is  gaining 
ground  every  day,  and  is  the  operation  of  choice. 

PERIRENAL  INFLAMMATIONS. 
ETIOLOGY. 

Perirenal  inflammations  may  follow  inflammatory  processes  of  the  kidney, 
or  develop  primarily  in  the  perirenal  tissue,  or  have  their  origin  in  the  inflam- 
matory processes  from  some  other  organ.  The  arrangement  of  the  perirenal 
and  pararenal  fats  (Figs.  40  and  41)  indicates  how  abscesses  may  spread 
from  very  distant  sources.  Heinrich  Stromberg  (Folia  Urologica,  Leipzig, 
1910,  iv,  533)  has  gone  into  this  question  from  the  historical  as  well  as  the 
experimental  standpoint  with  great  care.  He  notes  that  the  classical  mono- 
graph of  Gerota  only  deals  with  the  question  of  the  fascia  immediately  around 
the  kidney.  Limited  space  does  not  permit  of  a  thorough  review  of  this  work, 
but  the  reader  can  grasp  the  possibilities  of  the  extensions  which  can  take  place 
by  carefully  studying  Figure  39.  It  is  not  an  uncommon  finding  to  see  a  peri- 
renal abscess  originating  from  the  appendix.     Almost  every  surgeon  has  noted 
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sucli.  Kiister/  in  230  cases  of  perirenal  abscess,  has  noted  that  3  had  their 
origin  in  the  appendix.  Cases  on  record  have  originated  in  abscesses  of 
the  liver  and  the  gall  passages,  also  in  perforating  nlcers  of  the  intestines, 
stomach,  and  pancreas.  Tuberculous  abscesses  from  the  ribs  and  vertebra? 
are  not  uncommon.  Occasionally,  an  empyema  breaks  through  the  dia- 
phragm and  leads  to  a  perirenal  inflammation.  By  far  the  commonest 
source,  however,  is  the  kidney  itself.  K.  Guiteras  (N.  Y.  Med.  J.,  1906, 
Ixxxiii,  169-178)  furnishes  some  statistics  in  regard  to  the  source  of  peri- 
renal inflammations. 

The  primary  perirenal  abscesses  develop  as  the  result  of  trauma  and  infec- 
tion of  a  hematoma.  In  some  cases  the  suppuration  does  not  develop  until  long 
after  the  trauma.  Abscesses  are  not  uncommon  in  the  course  of  various  infec- 
tious diseases,  notably  typhoid,  scarlet  fever,  and  smallpox.  Many  cases  arise 
from  puerperal  infections.  W.  Albrecht  (Beitr.  z.  Jclin.  Chir.,  1906,  1,  147) 
has  furnished  an  interesting  contribution,  showing  that  perirenal  abscesses  may 
develop  from  purulent  infections  of  the  lower  urinary  tract.  The  involvement 
is  not  from  the  kidney,  but  by  metastasis  through  the  blood. 

According  to  Kiister,  the  common  age  of  occurrence  is  middle  life,  males 
are  more  commonly  affected  than  females,  the  right  kidney  region  oftener  than 
the  left.  His  study  is  to  be  found  in  the  report  of  Wosliimasu  (Inaug.  Diss., 
Greifswald,  1905).  That  cases  do  occur  in  children,  however,  is  shown  by 
Townsend's  report  (J.  Am.  Med.  Ass.,  1904,  xliii,  1626)  and  in  that  of 
G.  R.  Curran  (Saint  Paul  Med.  J.,  1905,  vii,  645). 

^  PATHOLOGICAL  ANATOMY. 

Since  the  original  descriptions  of  Rayer  it  has  been  customary  to  describe 
perirenal  inflammations  as  sclerotic,  fibrosclerotic,  and  suppurative.  The  latter 
particularly  concern  us  in  this  connection.  It  has  been  pointed  out  in  the  chap- 
ters on  stone  kidney,  tuberculosis  of  the  kidney,  and  pyonephrosis  how  com- 
mon it  is  with  such  conditions  to  have  the  perirenal  fat  disappear  as  such  and 
become  transformed  into  a  dense  fibrous  tissue,  adherent  to  all  the  surrounding 
organs.  Often  this  tissue  takes  on  a  hyalin,  almost  cartilaginous  appearance. 
With  this  type  of  perirenal  inflammation  intracapsular  nephrectomy  must  be 
carried  out. 

Often  in  old  stone  or  tuberculous  kidneys  the  kidney  itself  is  largely  re- 
placed by  a  fatty  fibrous  tissue  which  may  preserve  fairly  well  the  original 
kidney  outline.  Cases  are  on  record  where  operators  have  examined  both  kid- 
neys through  an  abdominal  incision  and  found  one  enlarged  and  seemingly 
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diseased,  while  the  other  appeared  normal.  On  the  basis  of  this  palpation  they 
have  removed  the  enlarged  kidney,  only  to  find  it  an  organ  which  had  under- 
gone compensatory  hypertrophy,  while  the  supposedly  healthy  kidney  was  a 
functionless  body  of  fat.     This  condition  is  shown  in  Figure  314. 

In  perirenal  abscesses  the  abscess  cavity  is  usually  unilocular;  yet  occa- 
sionally there  are  many  pockets.  The  common  location  in  reference  to  the 
kidney  is  behind  it,  so  that  the  organ  constitutes  the  anterior  face  of  the  abscess. 
Such  an  abscess  is  likely  to  point  either  in  the  superior  lumbar  triangle  or  in 
Petit's  triangle.  Occasionally  the  abscess  is  in  front  of  the  kidney.  Such  a 
case  is  reported  by  H.  Mallins  (Lancet,  1901,  ii,  913),  where  the  abscess  rup- 
tured into  the  peritoneal  cavity.  Much  more  frequently  these  abscesses  rupture 
into  the  intestines.  As  shown  in  Figure  39,  abscesses  which  develop  below 
the  kidney  easily  descend  into  the  iliac  fossa  or  the  ischiorectal  fossa,  and  may 
point  in  Scarpa's  triangle,  underneath  Poupart's  ligament.  It  is  not  an  un- 
common occurrence  for  an  abscess  to  develop  upward,  become  a  sub-diaphrag- 
matic abscess  and  break  into  the  pleural  cavity.  It  is  fortunate  that  most  of 
them  are  behind  the  kidney,  for  this  location  tends  to  the  least  number  of 
complications  and  is  most  readily  accessible  to  treatment. 


SYMPTOMS. 

The  symptoms  of  perirenal  abscess  vary  greatly  in  their  onset  and  course; 
usually  they  are  very  insidious  and  at  first  present  but  few  symptoms;  occa- 
sionally, however,  the  onset  is  sudden,  with  marked  pain  and  tenderness  in 
the  side,  high  fever,  signs  of  general  infection,  etc.  In  acute  cases  infection 
at  its  outset  manifests  itself,  as  a  rule,  by  high  continuous  fever.  In  the  more 
chronic  cases  the  fever  may  be  remittent,  and  is  often  intermittent,  the  rise 
being  in  the  afternoon.  In  very  chronic  cases  large  abscesses  are  occasionally 
found  in  which  there  is  no  elevation  of  temperature  whatever. 

The  pain  is  also  a  variable  factor.  It  may  be  severe  and  paroxysmal,  radi- 
ating from  the  loin  across  the  body  down  the  leg,  or  even  occasionally  up  toward 
the  shoulder.  Often  the  pain  is  simply  of  a  dull,  aching  character,  and  in  some 
cases,  of  the  chronic  variety,  it  is  practically  absent. 

In  early  acute  stages  there  may  be  no  enlargement  in  the  side,  but  sooner 
or  later  tumefaction  is  pretty  sure  to  set  in.  In  a  thin  subject  swelling  is 
usually  readily  detected  by  inspection  and  palpation.  In  stout  people,  with 
thick  abdominal  walls,  it  is  sometimes  quite  difiicult  to  determine.  As  a  rule, 
no  definite  outline  is  determinable  on  palpation,  there  being  only  a  general 
sense  of  resistance.     Careful  percussion  of  the  suspected  side  and  comparison 
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with  the  opposite  side  is  a  valuable  procedure.  The  areas  of  dullness  in  cases 
of  perirenal  abscess,  especially  those  located  on  the  posterior  surface  of  the  kid- 
ney, are  greatly  increased.  Occasionally  there  may  be  reddening  and  swelling 
of  the  skin.  In  the  acute  conditions  there  is  always  a  marked  leukocytosis  and 
a  relative  increase  in  the  polymorphonuclear  neutrophylic  elements.  As  a  result 
of  the  intoxications  and  the  fever  there  are  often  marked  secondary  anemias. 
Frequently  there  is  great  disturbance  of  the  gastro-intestinal  system.  Unless 
there  is  renal  trouble  accompanying  the  perirenal  abscess,  the  urine  may  be 
perfectly  normal  and  there  may  be  no  symptoms  pointing  to  the  urinary 
organs. 

DIAGNOSIS. 

In  the  very  early  stages,  when  there  may  be  no  symptoms  except  fever  and 
evidence  of  infection,  the  diagnosis  is  most  difficult.  In  such  cases  the  entire 
body  has  to  be  gone  over,  and  it  is  rare  indeed  that  the  focus  of  the  trouble  is 
located.  When  pain  is  present  a  valuable  pointer  is  obtained.  In  cases  where 
pain  is  present  with  very  little  fever,  the  differentiation  from  neuralgia,  lum- 
bago, and  spinal  nerve  lesion  may  be  quite  difficult.  In  every  case  the  kidney 
should  be  catheterized  and  its  urine  carefully  studied  chemically  and  micro- 
scopically; a  comparative  estimate  of  its  functional  activity  and  that  of  the 
other  side  should  also  be  made.  As  already  pointed  out,  it  is  not  uncommon  in 
pyelonephritis,  when  the  infection  does  not  communicate  with  the  pelvis  of 
the  kidney,  to  find  urine  which  contains  no  pathological  elements.  In  such 
a  case  it  would  be  of  great  value  to  know  the  functional  value  of  the  kidney 
in  comparison  with  its  fellow.  If  the  two  kidneys  are  found  functioning 
equally,  it  is  improbable  that  the  disease  is  associated  with  lesions  of  the 
kidney.  On  the  other  hand,  a  marked  difference  points  strongly  to  associated 
renal  trouble.  The  presence  of  fever  and  the  absence  of  leukocytosis  with 
other  symptoms  of  perirenal  abscess  point  to  a  tuberculous  infection.  The 
actual  giving  of  tuberculin  by  the  ophthalmic  method  in  such  cases  further 
fortifies  diagnosis. 

PROGNOSIS. 

If  promptly  submitted  to  treatment  the  prognosis  is  usually  very  good.  It 
depends,  of  course,  on  the  complications  and  the  patient's  condition.  When 
not  properly  treated,  some  of  the  acute  cases  may  result  in  rapid  death  from 
severe  septicemia,  but  this  is  exceptional.  In  most  acute  cases  a  large  ab- 
scess will  form  within  two  weeks,  and  is  likely  to  point  and  often  to  rupture 
in  one  of  the  directions  pointed  out.     In  some  cases  the  development  may  be 
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very  slow  and  extend  over  many  weeks  or  even  months.  Spontaneous  cures 
occur  with  great  frequency  when  the  abscess  ruptures  in  Petit's  or  Scarpa's 
triangle.  Eupture  into  the  intestines  and  pelvis  of  the  kidney  is  much  less 
favorable.  Rupture  into  the  pleural  cavity  through  the  diaphragm  is  usually 
fatal,  but  a  certain  number  of  cases  are  on  record  which  have  spontaneously 
healed.     Eupture  into  the  peritoneal  cavity  usually  means  death. 


TREATMENT. 

The  treatment  for  perirenal  abscess  is  surgical.  It  should  be  opened  and 
drained  as  soon  as  diagnosed.  The  proper  incision  is  in  the  lumbar  region, 
through  the  superior  lumbar  triangle,  as  shown  in  Figure  173.  When  the 
abscesses  are  very  large,  or  situated  at  the  lower  pole  of  the  kidney,  the  incision 
may  be  lower  and  more  anterior,  as  shown  in  Figure  183,  The  treatment  of 
the  kidney  will  depend  on  what  the  preliminary  examinations  have  shown  as 
to  its  condition.  If  it  is  functionless,  it  is  often  wise  to  do  an  intracapsular 
nephrectomy  at  the  same  time  as  the  drainage  of  the  perirenal  abscess.  Let  it 
be  remembered  in  every  case  of  perirenal  abscess  that  the  condition  in  fully 
one-half  of  the  cases  is  secondary  to  disease  in  other  organs,  and  it  is  of  the 
highest  importance  to  bear  in  mind  the  treatment  of  the  primary  condition.  If 
the  organ  primarily  affected  is  the  kidney,  the  rules  in  regard  to  treating  it 
are  those  laid  down  in  connection  with  the  various  diseases  of  this  organ. 


CHAPTEE  XXV. 

NEW  GROWTHS  OF  THE  KIDNEY,  URETER,  PERIRENAL  TISSUES,  AND  AD- 
RENAL GLANDS. 

TUMORS  OF  THE  KIDNEY  AND  URETER. 

TLe  knowledge  that  the  kidney  is  the  site  of  malignant  growths  dates  back 
to  the  very  beginning  of  medicine.  There  is  a  vast  literature  bearing  on 
the  subject,  although  it  is  only  within  comparatively  recent  times  that  it 
has  begun  to  be  comprehensively  studied.  Among  the  contributions  of  great 
value  should  be  mentioned  the  studies  of  Albarran,  Israel,  the  Mayos,  Garceau, 
and  the  works  emanating  from  the  associates  of  these  men. 

These  tumors  are  rare.  According  to  Kiister's  general  statistics  only  23 
cases  were  observed  in  a  series  of  30,000  patients.  Many  busy  general  surgeons 
may  go  for  an  entire  year  or  more  without  seeing  a  single  case.  Up  to  July, 
1912,  there  had  been  but  83  in  the  Mayo  Clinic  at  Kochester,  Minn.  (W.  F. 
Braasch,  /.  Am.  Med.  Ass.,  1913,  Ix,  274).  Garceau  (''Tumors  of  the  Kid- 
ney," 1909)  found  only  90  cases  in  3,592  autopsies  performed  at  the  Massa- 
chusetts General  Hospital  and  Boston  City  Hospital. 

These  growths  can  be  classified  as  benign  and  malignant,  and  subdivided 
as  growths  of  the  renal  parenchyma  and  of  the  pelvis.  The  benign  growths  of 
the  renal  parenchyma  are  adenoma,  angioma,  lipoma,  and  fibroma ;  and  of  the 
renal  pelvis,  lipoma  and  papilloma.  The  malignant  growths  of  the  parenchyma 
are  carcinoma,  sarcoma,  adenoma,  and  hypernephroma ;  those  of  the  pelvis, 
papilloma,  epithelioma,  sarcoma,  and  carcinoma.  In  addition  to  these  primary 
tumors,  with  which  we  will  deal  here  alone,  there  are  many  secondary  growths 
due  to  metastasis  or  extension  from  other  organs. 

BENIGN   TUMORS   OF  THE   RENAL   PARENCHYMA. 

These  growths  are  rare  and  surgically  unimportant.  They  are  usually  dis- 
covered accidentally  at  autopsy.     The  lipomata  are  almost  invariably  very 
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small,  although  Kelynack  ("Eenal  Growths,"  London,  1898,  64)  mentions  one 
growth  of  this  type  which  attained  the  size  of  a  child's  head. 

Angiomata,  invariably  small,  are  mostly  situated  immediately  below 
the  kidney  capsule.  Fibromata  occasionally  attain  large  size,  as  in  the 
case  reported  by  R.  Bruntzel  (Berl.  Tdin.  Wchnschr.,  1882,  xix,  745).  The 
tumor  in  this  case  weighed  20  pounds  and  occasioned  severe  hematuria.  The 
tumors  when  small  practically  never  give  symptoms;  when  large,  they  give 
pressure  symptoms  and  occasionally  the  other  manifestations  characteristic  of 
renal  gi'owths.  The  treatment,  when  they  are  recognized,  is  surgical,  as  it  is 
only  by  operation  that  they  can  be  distinguished  from  the  much  commoner 
malignant  growths. 

BENIGN  TUMORS  OF  THE  RENAL  PELVIS. 

These  growths  are  extremely  rare,  with  the  exception  of  the  p  a  p  i  1- 
I  o  m  a  t  a,  which  will  be  described  in  detail  under  Malignant  Tumors  of  the 
Bladder,  because  they  show  all  the  peculiarities  of  similar  growths  in  the 
bladder,  especially  those  connected  with  the  rapid  transformation  of  parts  of 
the  growth  into  malignancy.  Small  mesodermal  tumors,  particularly  angio- 
mata, are  not  uncommon.  A.  Croisier  ( Congres  frangais  de  chirurgie,  Paris, 
1907,  XX,  1009)  reports  finding  a  lipoma  in  a  woman  of  33.  It  was  of 
moderate  size  and  removed  by  operation.  Unless  they  grow  to  large  size  or 
cause  hematuria,  these  gi'owths  usually  entirely  escape  observation  in  life. 
When  they  present  these  symptoms,  or  any  others  characteristic  of  renal 
tumor,  the  indication  is  prompt  and  radical  operation.  The  chances  of  any 
tumor  of  the  kidney  being  benign  are  too  small  to  warrant  considering  a 
postponement  of  operation. 

MALIGNANT  TUMORS   OF  THE   RENAL   PARENCHYMA. 

It  is  extremely  difficult  to  go  through  the  immense  literature  which  has 
been  written  about  malignant  tumors  of  the  kidney  and  to  gather  a  clear  con- 
ception of  the  clinical  findings  and  course  of  the  different  pathologic  types 
of  growth  now  known  to  us.  The  hypernephromata  and  the  embryonic  tumors 
are  the  best  known,  as  they  are  the  most  frequent.  In  addition  to  these  car- 
cinomata  and  sarcomata  are  definitely  recognized,  subdivided  into  round-celled, 
spindle-celled,  fibro-  and  lipo-sarcoma.  There  is  also  a  semi-malignant  type  of 
adeno-carcinoma,  which  has  been  given  the  name  of  malignant  adenoma.  We 
do  not  propose  to  do  more  here  than  briefly  outline  the  generally  accepted  facts 
as  to  the  occurrence,  structure,  and  course  of  these  growths,  and  to  give  in  more 
detail  the  same  criteria  for  hypernephroma  and  embryonic  tumors. 
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Occurrence. — In  adult  life  the  hypernephromata  are  by  far  the  most  fre- 
quent  tumors  of  the  kidneys;  in  childhood  the  embryomata.  Some  idea 
as  to  the  actual  frequency  can  be  obtained  by  reading  the  report  of  Louis  B. 
Wilson  (Ann.  Surg.,  1913,  Ivii,  534),  who  found  that  in  92  tumors  studied  at 
St.  Mary's  Hospital,  Kochester,  Minn.,  71  were  hypernephromata,  or,  as  he 
prefers  to  call  them,  mesotheliomata ;  3  embryomata,  1  Wolffian  tumor,  7  sar- 
comata, 1  adenoma,  1  fibroma,  3  papillomata  of  renal  pelvis,  4  carcinomata  of 
renal  pelvis,  1  squamous-celled  epithelioma.  In  a  group  of  126  cases  of  ma- 
lignant tumor,  secured  in  the  clinic  of  James  Israel,  Arthur  Bloch  {Folia 
Urologica,  1909,  iv,  IGl)  reports  that  86  were  hypernephromata,  6  sarcomata, 

6  papillomata  of  the 
kidney  pelvis,  4  car- 
cinomata, 5  embryo- 
mata, 6  papillary 
cysts,  and  1  teratoma. 
Edgar  Garceau  ('*Tu- 
mors  of  the  Kidney," 
1909),  in  90  speci- 
mens secured  from  the 
Massachusetts  General 
and  Boston  City  Hos- 
pitals, makes  the  fol- 
lowing classification : 
beni  gn  hypernephroma 
of  the  adrenal  gland, 
1 ;  malignant  hyper- 
nephroma of  the  ad- 
renal gland,  3;  peri- 
renal sarcoma,  1 ;  pap- 
illoma of  the  renal 
pelvis,  1;  hyperne- 
phroma of  the  renal 
parenchyma,  45 ;  car- 
cinoma of  the  renal 
parenchyma,  3 ;  papil- 
lary cyst-adenoma  of 
the  renal  parenchyma,  15 ;  sarcoma  of  the  renal  parenchyma,  2 ;  fibroma,  small, 
14;  lipoma,  small,  5. 

Malignant  disease  of  the  kidney  is  found  especially  in  the  extremes  of 


Fig.  405. — Carcinoma  of  the  Kidney.  Primary  carcinoma 
of  the  kidney  in  which  both  cortex  and  medulla  are  shown. 
Patulous  ducts  are  seen  opening  at  the  papilla.  The  car- 
cinoma tends  to  spread  in  the  boundary  zone  between  the 
medulla  and  the  cortex.  The  small  square  is  shown  magni- 
fied in  the  next  figiure.  (Path.  Lab.,  Boston  City  Hosp., 
No.  So.  5901.) 
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life,  in  childhood,  and  after  forty  years  of  age.  Excluding  cases  in  children, 
and  the  oldest  of  whom  was  6  years  old,  in  30  cases  taken  from  our  own  and  the 
surgical  records  at  the  Johns  Hopkins  Hospital,  only  one  patient  was  under 
40  years  of  age.  This  was  a  young  man  of  19,  who  died  without  operation 
from  a  very  malignant  hypernephroma. 

Renal  Carcinoma. — The  first  author  who  definitely  demonstrated  a  cancer  de- 
veloping from  the  adult  renal  epithelium  was  Waldeyer  {ArcJi.  f.  path.  Anat. 
u.  Phys.,  Virchow,  1867,  xli,  493).  The  gross  appearance  is  not  characteristic. 
Starting  in  the  parenchyma,  the  disease  rapidly  advances  toward  both  the  cap- 
sule and  the  pelvis.  It  is  disseminated  by  the  lymphatics  and  blood  vessels, 
just  as  in  hypernephroma ;  thrombi  may  extend  through  the  vena  renalis  into 
the  vena  cava.  The  growth  rarely  attains  large  size,  as  metastasis  is  early. 
Strikingly  characteristic  in  the  microscopic  structure  is  the  arrangement  of 
the  cells  in  masses  without  definite  form.  Occasionally,  the  cells  are  found 
arranged  in  columns  and  cords,  suggesting  the  tubular  arrangement  of  the 
normal  kidney.  Sometimes  an  alveolar  type  of  arrangement  is  seen,  giving 
rise  to  the  so-called  alveolar  carcinoma.  The  individual  cells  often  show  irreg- 
ular karyokinesis,  but  are  not  particularly  cancer-like.  The  diagnosis  on  the 
slide  rests  more  upon  the  general  arrangement  than  upon  the  structure  of  the 
individual  cell.  The  gross  appearance  of  a  tumor  of  this  class  is  well  shown 
in  Figure  405.  The  microscopic  appearances,  with  various  degrees  of  magni- 
fication, are  given  in  the  diagram  in  Figures  406  and  407.  The  symptoms 
and  treatment  of  this  type  of  malignant  growth  are  so  similar  to  those  of 
sarcoma,  hypernephroma,  and  embryoma,  that  we  shall  treat  them  all  under 
one  head,   which   follows   shortly. 

Renal  Sarcoma. — Sarcoma  of  the  kidney  is  more  common  than  carcinoma ; 
it  rarely  attains  great  size,  it  is  not  infrequently  bilateral,  and  usually  begins 
in  the  capsule,  but  sometimes  deep  in  .the  parenchyma.  It  may  be  either  the 
round-celled  or  spindle-celled  type ;  occasionally  the  cells  are  stretched  out 
into  distinct  fibers,  making  the  so-called  fibro-sarcoma.  The  tumors  are  usually 
soft  and,  on  section,  present  a  gray,  uneven  appearance.  The  general  micro- 
scopic appearances  of  the  tumor  are  well  shown  in  Figure  408, 

Adenoma  of  the  Kidney. — Adenoma,  as  already  stated,  may  be  either  benign 
or  malignant.  The  benign  form,  which  is  the  commoner,  is  usually  very 
small,  and  gives  no  symptoms  whatsoever.  It  is  especially  common  in  chronic 
interstitial  nephritic  kidneys  and  usually  occurs  after  forty  years  of  life.  It 
may  be  single  or  multiple,  it  varies  in  size  from  a  pea  to  a  small  orange,  and  is 
usually  attached  to  the  capsule.  On  section,  it  is  soft,  frequently  showing 
spots  of  hemorrhage,  and  is  usually  a  grayish-red  color.     It  may  be  solid  or 


Fig.  406. — Carcinoma  of  the  Kidney.  The  central  picture  shows  that  part  of  the  tumor 
indicated  by  the  square  in  the  last  figure,  magnified  100  times.  The  cancer  cells  are 
packed  together  in  a  solid  nodule,  without  any  tendency  to  alveolar  arrangement. 
Around  the  nodule  is  some  round-cell  infiltration.  Beyond  it  are  a  number  of  well 
preserved  glomeruli  and  tubules;  and  some  isolated  cancer  foci,  shown  in  the  small 
squares  magnified  above.  Note  the  details  of  the  enlarged  cancer  cells.  In  the  middle 
drawing  there  is  a  mitosis  of  a  cancer  cell  in  a  capillary.  The  two  figures  below  give 
an  idea  of  the  cellular  arrangement  of  the  typical  cancer  areas. 
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Fig.  407. — Carcinoma  of  the  Kidney.  The  figure  above  shows  a  section  including  cortex 
and  ineduUa  8  times  magnified.  There  are  many  separate  foci  of  varying  size  in  the 
cortex  and  the  medulla.  The  cortical  cancer  areas  have  a  tendency  to  occur  in  groups 
of  glomeruU,  the  intervening  tubular  structures  hkewise  being  involved.  This  type  of 
distribution  differs  from  that  shown  in  Fig.  406 ;  there  the  cancer  spreads  out  like  a  crab, 
while  here  it  seems  to  jump  from  point  to  point,  with  subsequent  fusion  of  small  foci 
into  nodules  of  larger  size.  This  corresponds  to  the  advance  of  cancer  in  many  other 
organs.  The  square  shown  in  the  upper  picture  is  80  times  magnified  in  the  picture 
below  and  to  the  left.  The  part  of  this  section  included  in  the  rectangular  strip  is  pic- 
tured 300  times  magnified  to  the  right,  showing  the  extremely  irregular  and  wild  appear- 
ance of  the  individual  cancer  cells. 
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Fig.  408. — Sarcoma  of  Kidney.  In  upper  figure  to  the  left  is  shown  the  ,a;eneral  arrange- 
ment of  the  cells  as  to  distribution  of  tumor.  The  nodules  show  central  necrosis.  The 
cortex  is  thinned,  but  fairly  normal.  One  of  the  capsular  veins  above  under  the  capsule, 
shown  in  the  small  square,  contains  a  metastasis.  The  arrow  points  to  a  drawina;  of 
the  same  240  times  magnified.  The  lower  picture  shows  the  square  indicated  in  low 
magnification  80  times  magnified.  Note  below  and  to  the  left  the  closely  packed  sar- 
coma cells,  and  to  the  right  and  above  the  compressed  and  inflamed  parenchyma  with 
flattened  glomeruli.  Between  these  two  is  a  zone  showing  marked  round-cell  infiltra- 
tion. The  square  in  the  midst  of  the  sarcoma  tissue,  as  indicated  by  arrow,  is  shown 
above,  magnified  240  times.  The  character  of  the  individual  cells  is  shown  in  the  mag- 
nification 600  times.  Note  the  irregularity  in  shape  of  the  cells  and  nuclei,  as  well  as 
in  size  and  staining;  one  cell  shows  normal  mitotic  division.  (Pathological  Laboratory, 
Boston  City  Hosp.,  No.  So.  6250.) 


244 


u    L  e. 


7 ;  ©I 


fel*a&^- ^^;^ -* 


l©Q 


x60Qi    i  ^^^cUj^roV  i^im^2,H0 


245 


kSO 


a.- 


/ 


X 


Fig.  409. — Tubular  Adenoma  op  the  Kidney.  The  upper  picture  to  the  left  shows  this 
specimen  8  times  magnified.  The  adenoma  occurs  in  nodules  separated  by  dense  bands 
of  fibrous  tissue.  The  small  area  shown  in  the  square  is  80  t'mes  magnified  below. 
The  tubules  are  irregular  in  size  and  have  no  definite  arrangement  except  a  persistent 
inclination  to  form  end  ampullae,  like  the  horns  of  a  ram  (a),  which  is  found  in  the  per- 
iphery of  embryonic  kidneys.  (Fig.  78.)  Some  of  the  tubules  are  found  in  the  con- 
nective tissue  septa.  The  small  figure  to  the  right  above  shows  the  square  indicated 
on  the  picture  below,  magnified  240  times.  Note  that  the  tubules  correspond  closel}^ 
in  structure  to  the  normal  collecting  tubules.    (Path.  Lab.,  Mass.  Gen.  Hosp.,  No.  1093.) 
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Fig.  410. — Papillary  Cyst-adenoma  of  the  Kidney.  Figure  to  the  left  and  above  shows 
a  section  of  tumor  8  times  magnified.  It  is  made  up  of  a  framework  of  connective 
tissue,  the  main  septa  are  rather  thick,  the  secondary  septa  more  delicate,  and  the  ter- 
tiary quite  fine.  This  connective  tissue  is  hned  by  epithelial  cells  which  show  many 
finger-like  projections  into  the  cyst-like  spaces.  The  structure  of  this  growth  closely 
resembles  the  well-known  papillary  cyst-adenoma  of  the  ovary.  The  fluid  filling  all 
of  these  spaces  still  persists  in  the  alveolus  below  to  the  left.  The  square  appears  in 
the  lower  figure  80  times  magnified.  The  finger-like  projection  encased  in  the  little 
frame  to  the  right  is  shown  above,  240  times  magnified.  Note  the  delicacy  of  the  fibrous 
center,  the  formed  blood  vessels,  and  the  epitheUal  cells  covering  the  papillary  structure. 
There  is  no  definite  arrangement  in  laj'crs  of  the  epithelial  cells,  although  there  is  a 
tendency  to  be  multiple.    (Path.  Lab.,  Mass.  Gen.  Hosp.,  No.  1521.) 
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cjstic.  There  are  three  distinct  types:  (1)  the  tubular  type,  where  the  cells 
are  arranged  in  tubules;  (2)  the  alveolar  type;  and  (3)  the  papillary  type.  It 
is  especially  this  papillary  tumor  that  is  inclined  to  develop  into  large  cystic 
growths.  The  microscopic  appearances  of  the  simple  gland  type  of  adenoma 
are  shown  in  Figure  400,  while  the  papillary  cyst-adenoma  is  shown  in  Figure 
410. 

Before  taking  up  hypernephroma  it  seems  well  to  state  that,  with  the  excep- 
tion of  the  adenomata,  the  other  malignant  tinnors  of  the  kidney  present  the 


TumoT    project rng 
into  pervis 
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Fig.  41L — Hypernephroma.  The  tmnor  is  split  longitudinally.  Note  the  small  quantity 
of  kidney  tissue  left  at  the  lower  pole,  and  the  rupture  of  the  tumor  into  the  pelvis  at 
the  papilla?,  as  well  as  the  tendency  to  form  cysts.  (3^  natural  size.)  (From  H.  H. 
Young,  Jan.  25,  1901.) 


same  symptoms  as  hypernephromata,  but  usually  run  a  much  shorter  course. 
Especially  malignant  are  the  carcinomata  and  the  round-celled  sarcomata.  Gen- 
eral cachexia  may  be  the  first  symptom.  Tumor  is  not  so  important  as  in 
hypernephroma.  Hematuria  is  common.  According  to  Garceau,  the  average 
duration  of  the  disease,  after  the  onset  of  symptoms,  is  only  a  few  months; 
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this  was  true  in  six  of  his  patients.     The  diagnosis  rests  on  a  thorough  urologi- 
cal  and  general  examination.     The  data  obtained   bv  these  examinations 


m- 


FiG.  412. — Hypernephroma.  The  tumor  mass  affecting  the  right  kidney  was  removhe 
through  a  wide  T  incision  (Fig.  189).  The  convalescence  was  uninterrupted  and  tct 
patient  was  living  3  years  later.  Above  and  to  the  right  about  one-half  of  the  intaed 
kidney  is  seen;  in  the  renal  pelvis  there  are  two  stones.  From  the  lower  calyx  3  tongues 
of  tumor  tissue  closely  packed  together  project  into  the  pelvis,  each  representing  the 
outflow  of  the  tumor  from  diseased  papillae  of  the  lower  calices.  The  entire  lower  half 
of  the  kidney  is  replaced  by  the  new  growth,  which  is  still  confined  within  the  true  capsule 
of  the  kidney.  In  the  principal  tumor  mass  there  are  three  distinct  zones,  an  outer 
dark  hemorrhagic,  a  middle  pale  necrotic,  and  an  inner  cj^stic.  All  parts  of  the  growi;h 
present  a  honeycombed  appearance.  A  nodule  of  new-growing  tumor  is  shown  which 
is  advancing  down  the  pyramid  and  will  ultimately  break  into  the  calyx  and  then  grow 
out  into  the  pelvis.  A  plug  of  tumor  is  seen  in  the  renal  vein  (b).  (Mrs.  M.  G.,  age  52, 
July  6,  1907.) 
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eluding  the  valuable  pyclograpliic  pictures,  do  not  differ  essentially  from  those 
found  with  hypernephroma.     It  is  impossible  in  an  adult,  before  operation  and 


Fig.  413. — Hypernephroma.  Enormous  right  hypernephroma,  serving  to  demonstrate  the 
great  difficulties  which  may  be  encountered  in  a  radical  operation.  The  upper  part  of 
the  kidney  was  fairly  normal  and  the  adrenal  glands  were  perfectly  normal.  There 
was  a  small  metastasis  in  the  left  kidney.  The  cecum  and  the  ascending  colon  were 
intimately  attached  to  the  growth.  The  transverse  colon  was  distended  and  tortuous, 
the  duodenum  was  pushed  downward  and  forward,  and  there  were  metastases  into 
the  iliac  mesentery.  The  genital  organs  were  uninvolved,  except  some  anastomoses 
between  the  vessels  of  the  mesosalpinx  and  the  tumor.  The  ureter  was  not  involved. 
The  renal  vein  was  free,  but  the  ovarian  vein  had  been  invaded  and  filled  by  the  tu- 
mor, which  extended  to  the  vena  cava.  (See  following  figure.)  There  were  metas- 
tases to   the  pleura  and  inguinal  glands.   (Mrs.  D.,  J.  H.  H.,  June  7, 190L  Autopsy.) 

before  pathologic  examination,  to  distinguish  the  different  types  of  malignant 
tumor.  In  general,  large  tumors  speak  for  hypernephroma,  as  does  also  bone 
metastasis.     The  age  of  the  patient  is  practically  of  no  value.     The  prognos:is 
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after  operation  has  not  been  sufficiently  founded  on  careful  observations  to 
justify  a  definite  conclusion,  though  in  general  it  may  be  stated  that  few  of 
these  patients  survive  more  than  a  year  after  an  operation,  and  many  of  them 
die  within  a  few  months. 


Fig.  414. — Coeonal  Section  through  Tumor  Shown  in  Last  Figure.  The  honey- 
combed structure  is  characteristic  of  hypernephroma.  In  the  formation  of  the  tumor 
both  poles  have  been  spared  and  nearly  all  of  the  medulla.  The  growth,  in  place  of 
extending  into  the  pelvis  and  the  renal  veins,  has  broken  through  the  capsule  and  ex- 
tended peripherally.  The  normal  adrenal  gland  is  separated  from  the  kidney  by  a  layer 
of  fat.    Vs  natural  size. 

Hypernephroma. — The  name  hypernephroma  we  owe  to  Grawitz  (Arch.  f. 
path.  Anat.  u.  Phys.,  Virchow,  1883,  xciii,  39)  and  to  O.  Lubarsch  {Ibid., 
1894,  cxxxv,  195).  Until  the  time  of  Grawitz's  description,  the  tumors,  on 
account  of  their  yellow  appearance,  had  been  described  as  lipomata.  The  con- 
clusion of  Grawitz  was  that  these  growths  developed  from  small  pieces  of 
aberrant  adrenal  gland.  Many  pathologists  have  denied  this  origin,  and  the 
evidence  to-day   is  perhaps   less   conclusive   than   ever  before.      The   smaller 
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growths  suggest  in  their  appearance  the  cortex  of  the  adrenal  ghmd,  and  are 
mostly  benign.  The  larger  growths,  which  in  places  look  exactly  like  the  small 
ones,  resemble  much  more  the  sarcomata  and  carcinomata.  The  smaller  tumors 
occur  most  frequently  in  the  upper  pole  of  the  kidney,  but  may  occupy  any 
part  of  it.     They  are  rarely  larger  than  a  walnut,  and  are  usually  close  to  the 


Kidney  flattened  out  overtumoi" 


Fig.  415. — Mesial  View  of  Hypernephroma  of  Right  Kidney  The  kidney  here 
encapsulates  the  tumor  on  all  sides  and  the  tumor  is  still  confined  to  the  renal  cavities. 
The  patient  survived  and  was  well  ten  years  later.  Y^  natural  size.  (Mrs.  K.  M.,  age 
61,  July  13,  1900.) 

kidney  capsule,  having  a  definite  capsule  of  their  own.  In  many  cases  they 
are  distinctly  degenerating,  showing  hemorrhages  and  hyalin  areas.  The 
general  color  is  sulphur-yellow.  The  microscopic  appearances  of  the  small 
growth  strongly  suggest  that  of  the  normal  adrenal  gland,  and  indeed,  occur- 
ring in  the  adrenal  gland,  they  would  be  spoken  of  as  simple  hyperplasias. 
There  is  a  net-work  of  capillaries,  and  on  these  capillaries  are  set  the  typical 
large,  clear  cells,  which  are  polygonal  in  outline,  and  contain  a  rather  small 
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nucleus,  lecithin  and  glycogen.  The  larger  tumors,  which  are  usually  malig- 
nant, are,  nevertheless,  very  distinctly  incapsulated.  Some  of  these  reach 
enormous  size.  They  frequently  spring  from  the  lower  pole  of  the  kidney 
and  show  a  remarkable  tendency  to  extend  into  the  calices  and  pelves  as  well  as 
the  veins.  (See  Figures  411-416.)  No  one  site  is  characteristic.  Metastasis 
is  by  the  blood  current,  as  a  rule.  Almost  every  part  of  the  body  can  be 
infected,  and  it  is  extraordinary  how  remarkably  the  metastasis  mimics  the 


Fig.  416. — Transverse  Section  of  Tumor  Shown  in  Last  Figure.     The  kidney  has 
been  bisected  by  the  growth  so  that  it  is  practically  separated  into  two  kidneys. 


parent  tumor  in  histologic  structure.  An  excellent  illustration  of  the  extent 
of  metastasis  is  shown  in  Figure  417.  It  is  only  very  occasionally  that  the 
regional  lymph  glands  are  involved. 

While  the  smaller  tumors  in  histologic  structure  closely  follow  the  adrenal 
type,  it  is  remarkable  what  variations  occur  in  the  large  growths ;  the  polygonal 
cells  are  larger,  and  are  often  arranged  in  alveoli;  abscesses  and  inflammatory 
spots  are  common.  The  microscopic  appearances  of  the  growth  are  well  shown 
in  Figure  418.  Figures  419,  420,  and  421  are  sections  from  the  same  tumor, 
and  serve  well  to  illustrate  the  multiplicity  of  the  pictures  and  to  explain  the 
frequent  classification  by  the  French  authors  of  these  growths  as  epitheliomata 
with  large,  clear  cells.     The  tendency  to  classify  them  in  this  way  is  due  to 
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Fig.  417. — Hypernephroma  and  Metastases.  Malignant  hypernephroma;  the  tumor 
originated  in  the  left  kidney  and  metastasized  as  indicated  in  the  drawing,  the  first 
evidence  of  trouble  being  a  swelling  in  the  left  axilla.  The  kidney  at  that  time  was 
just  palpable;  death  occurred  within  six  weeks,  when  the  development  of  the  growth 
and  its  metastases  had  reached  the  enormous  extent  shown  in  the  picture.  The  subject 
in  this  case  was  insane. 
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the  influence  of  Albarran  and  Imbert.  It  is  also  this  type  of  tumor  that  has 
been  so  frequently  called  "perithelioma."  ^N'ote  the  close  association  of  the 
tumor  cells  with  the  blood-vessel  walls. 

Grawitz  proffered  the  following  reasons  for  believing  that  these  growths 
were  of  adrenal  origin :  first,  their  position  underneath  the  capsule ;  second, 
the  type  of  cells  so  similar  to  adrenal  cells ;  third,  the  characteristic  fatty 
infiltration  of  the  cells,  which  is  never  found  in  the  kidney  epithelium ;  fourth, 
the  presence  of  a  limited  capsule;  fifth,  the  arrangement  of  the  cells  in  rela- 
tion to  the  stroma,  so  like  that  of  the  adrenal  cortex.  Louis  B.  Wilson  {Ann. 
Surg.,  1913,  Ivii,  522)  entirely  throws  aside  the  conclusions  of  Grawitz  and 
accepts  those  of  O.  Stoerk  {Beitr.  z.  Anat.  u.  z.  dig.  Path.,  1908,  xliii,  393). 
Wilson,  however,  differs  a  little  from  Stoerk  in  that  he  considers  that  the 
tumors  start  from  little  islands  of  nephrogenic  tissue  which  have  never  been 
connected  with  the  pelvis  of  the  kidney,  while  Stoerk  holds  that  they  develop 
from  regenerating  convoluting  tubules.  The  arguments  used  against  Grawitz 
are:  that  the  tumors  do  not  contain  fat;  that  they  are  occasionally  present 
in  the  lower  pole  of  the  kidney,  where  there  are  never  adrenal  rests ;  that  they 
are  never  in  the  kidney  capsule,  where  these  rests  invariably  are  found;  and 
that  they  almost  invariably  contain  tubules — a  structure  never  found  in  the 
adrenal. 

We  have  no  personal  observations  upon  which  to  base  judgment  as  to  the 
relative  truth  of  these  two  theories.  Many  authors  hold  that  these  growths 
are  of  connective  tissue  origin  and  some  that  they  are  due  to  a  metaplasia  of 
the  renal  epithelium.  They  are  distinguished  from  other  tumors  by  their  slow 
growth,  large  size,  and  relative  benignity. 

MALIGNANT   GROWTHS   OF  THE    RENAL   PELVIS   AND    URETER. 

As  already  stated,  these  growths  are  the  papillomata,  the  papillary  epitheli- 
omata,  the  epitheliomata  and  the  sarcomata. 

Papilloma  and  Papillary  Epithelioma. — Albarran  and  Imbert  ("Les  tumeurs 
du  rein,"  Paris,  1903,  450)  found  in  a  series  of  54  cases  of  primary  tumor 
of  the  renal  pelvis  and  ureter  that  22  were  papillomata.  They  usually  arise 
in  the  pelvis  of  the  kidney,  but  occur  also  in  the  pelvis  of  the  ureter.  They 
are  frequently  unilateral  but  sometimes  bilateral.  Hurry  Fenwick  ("Ureteric 
Meatoscopy  in  Obscure  Diseases  of  the  Kidney,"  1903,  84)  reports  recurrence 
in  the  ureter  one  year  after  removal  by  nephrectomy  from  the  pelvis  of  the 
kidney.  In  Wilson's  paper  {loc.  cit.)  it  is  stated  that  there  were  three  papil- 
lomata of  the  renal  pelvis  out  of  a  total  of  92  tumors.     In  Bloch's  126  cases 


Fig.  418. — Variations  in  Structure  of  Different  Parts  of  Tumor  Shown  in  Figure 
412.  The  various  magnifications  and  areas  from  which  pictures  are  taken  are  indicated 
by  rectangular  figures  and  arrows.  The  80  times  magnification  shows  the  regular 
alveolar  arrangement  and  the  large  clear  cells.  In  the  240  times  magnifications,  at 
the  top  of  the  picture,  the  open  structure  of  the  new  growth  is  shown  to  the  right,  and 
the  more  compact  structure  of  the  older  growth  in  the  center;  in  this,  the  nuclei  of  the 
cells  show  great  variations  in  size,  shape,  and  staining.  In  the  drawing  to  the  left  at 
the  top  of  the  picture,  the  cells  appear  crowded  together,  as  by  pressure.  This  may 
be  due  to  the  influence  of  the  surrounding  blood. 
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6  were  papillomata  of  the  pelvis.  The  growth  is  usually  multiple.  It  is  soft 
and  velvety  and  floats  out  when  placed  in  water.  On  microscopic  examination 
a  small   central  blood  vessel   is   made   out,   running  up   the   center   of   each 


Fig.  419. — Section  through  Edge  of  Tumor  Shown  in  Figure  411.  To  the  left  is  shown 
a  portion  of  the  fibrous  capsule  of  the  kidney.  To  the  right  the  tumor.  Note  the  alve- 
olar structure,  the  large  clear  cells,  the  tendency  to  hemorrhage  into  the  alveoh,  and  the 
irregularity  as  to  number  of  layers  of  cells  hning  alveoU.  About  100  times  magnified. 
(From  J.  L.  Yates.) 

projection  and  covered  with  the  many  layers  of  typical  pelvic  epithelium 
(Fig.  422).  The  growths  are  identical  in  appearance,  both  macroscopically 
and    microscopically,    with    papillomata    of    the    bladder.      They    show    the 
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Fig.  422. — Papilloma  of  the  Renal  Pelvis.  The  picture  above  on  the  left  shows  a  sec- 
tion of  the  kidney  from  the  capsule  into  the  pelvis,  which  is  the  seat  of  papilloma,  8 
times  magnified.  The  medulla  contains  a  cyst-hke  cavity  partially  filled  by  a  blood  clot 
containing  tumor  cells.  This  is  shown  300  times  magnified,  following  the  arrow.  The 
cortex,  containing  many  tubules  filled  with  blood,  is  clearly  shown  in  the  upper  figure 
to  the  right.  The  large  drawing  below  shows  the  portion  of  the  kidney  pelvis  indicated 
by  the  square  in  the  first  figure,  80  times  magnified.  The  finger-like  projections,  with 
a  core  of  connective  tissue  containing  blood  vessels,  are  covered  by  many-layered  transi- 
tional epithehum.  Note  further  the  sharp  delineation  between  the  epithelium  and  the 
connective  tissue.  One  of  these  finger-like  processes,  indicated  by  a  rectangle,  is  seen 
magnified  300  times,  just  above.  There  is  a  remarkable  regularity  in  the  shape  of  the 
cells  and  the  nuclei  and  an  absence  of  irregular  mitosis,  the  central  blood  vessel  is  thin- 
walled.    (Path.  Lab.,  Boston  City  Hospital,  No.  2754.) 
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same  tendency  to  malignancy,  not  only  by  invading  the  deeper  tissues,  bnt  by 
metastasis.  If  this  condition  has  developed  we  have  the  papillary  epithelioma. 
In  the  deep  parts  the  cells  are  grouped  together,  giving  an  alveolar  aspect. 
The  renal  parenchyma  is  almost  invariably  involved. 

Epithelioma.- — An  interesting  growth  is  that  first  observed  by  Kundrat 
(Wien.  Uin.  }ychnsch):,  181)  1,  iv,  949)  and  Rmidle  (Med.  Week.,  1895, 
iii,  555).  These  growths  originate  either  in  the  pelvis  of  the  kidney  or  in 
the  ureter,  and  are  made  up  of  layers  of  flat  epithelium  which  tend  to  infiltrate 
in  nodules.  The  growth  is  something  like  that  found  in  lip  cancer.  N.  Halle 
(Ann.  d.  mal.  d.  org.  genito-urin.,  189G,  xiv,  617)  is  of  the  opinion  that  these 
cancers  take  their  origin  from  plaques  of  leukoplakia.  Wilson  (loc.  cit.) 
found  one  of  these  cases  in  his  series  and  attributes  it  to  embryonic  Wolfiian 
remains. 

Sarcoma. — Sarcomata  of  the  renal  pelvis  and  ureter  occur,  but  are  of 
great  rarity.     They  need  no  description  here. 

EMBRYONIC   TUMORS. 

The  title  "embryonic  tumor"  is  most  properly  given  to  the  interesting 
group  of  tumors  known  as  neoplasmata,  because  they  definitely  develop  from 
embryonic  kidney  structures.  The  name  "nephroma  embryonale  malig-num" 
was  given  by  Birch-Hirschfeld,  who  was  the  first  to  recognize  the  histogenetic 
origin  of  the  growths.  They  had  been  previously  classified  as  sarcomata, 
carcinomata,  adeno-carcinomata,  myosarcomata,  etc.  They  are  all  character- 
ized by  the  fact  that  they  contain  at  least  two  and  sometimes  three  or  four 
tissue  elements. 

Since  F.  V.  Birch-IIirschfeld's  original  contribution  (Beitr.  z.  path. 
Anat.  u.  z.  Allg.  Path.,  1898,  xxiv,  343),  a  number  of  interesting  and  valu- 
able papers  have  appeared.  Especially  valuable  are  the  papers  of  Max 
Trappe  (Frankfurter  Zeitschrift  f.  Path.,  1907,  i,  109)  ;  Heinrich  Klose 
(Beitr.  z.  hlin.  Chir.,  1911,  Ixxiv,  9)  ;  Edward  Garceau  ("Tumors  of  the 
Kidney,"  1909,  150)  ;  Watson  and  Cunningham  ("Geni to-urinary  Dis- 
eases," 1912,  ii,  236)  ;  and  Jenckel  (Dtsch.  Ztschr.  f.  Chir.,  1901,  Ix, 
500). 

These  tumors,  which  represent  the  majority  of  the  maligiiant  growths  in 
children,  are  rare  in  adults.  Only  two  perfectly  clear  cases  are  on  record  in 
adults,  those  of  Muus  (Arch.  f.  path.  Anat.  u.  Phys.,  Virchow,  1899,  civ,  406) 
and  Jenckel  (loc.  cit.).  Tumors  of  this  class  have  been  found  in  new-born 
infants.  Steffen  ("Die  malignen  Geschwiilste  im  Kindesalter,"  1905)  states 
that  in  219  cases  168  occurred  in  the  first  five  years  of  life.     George  Walker 
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Fig.  423. — Embryonic  Tumor 
ing  the  definite  tubular 
lying  in  the  embryonic  sarcoma- 
tous connective  tissue  bases.  (Max 
Trappe,  Frankfurter  Ztsch.f.  Path., 
1907,  i,  130.) 


(A7in.  Surg.,  1897,  xxvi,  529)  in  142  cases 
found  116  in  the  first  five  years  of  life.  He 
also  notes  that  in  73  cases  the  left  kidney 
alone  was  involved,  in  58  the  right  kidney 
alone,  and  in  37  both  kidneys.  These  em- 
bryonic tumors  of  the  kidney  constitute  a 
large  proportion  of  all  malignant  tumors  of 
childhood.  Hirschsprung  in  29  cases  of  can- 
cer in  children  found  the  kidney  involved 
15  times.  These  figures  contrast  with  the 
general  cancer  statistics  of  W.  R.  Williams 
{Brit.  Med.  J.,  1899,  ii,  1281),  which  state 
that,  in  8,371  cases  of  malignant  tumors  in 
adults,  only  .3  per  cent,  were  in  the  kidney. 

The  characteristic  pathologic  condition  is  that  the  tumors  are  composed  of 
several  different  kinds  of  tissue,  and  that  they  represent  maligiiant  changes  in 
the  entire  tissues  of  the  embryonic  kidney.  ]Max  Trappe  {Joe.  cit.)  was  the 
first  to  demonstrate  this  forcefully  and  clearly,  and  has  brilliantly  illustrated 

it  as  shown  in  the  reproduction  in  Figures 
423,  424,  425,  and  420.  Xote  the  resemblance 
between  the  normal  embryonic  kidney  and  the 
malignant  tumor.  With  the  exception  of  these 
tumors  the  kidney  tumors  of  childhood  are 
nu)stly  benign — fibroma  or  lipoma.  Franck 
{Beitr.  z.  klin.  Chir.,  1910,  Ixvi,  11)  reports 
a  true  hypernephroma  in  a  child  8^  years 
old,  and  notes  that  only  three  other  eases  are 
on  record.  The  growths  often  attain  immense 
size,  which  es23ecially  impresses  the  observer 
when  the  small  body  of  the  child  is  compared 
with  the  growth.  They  are  very  irregular  in- 
shape,  mottled  in  color,  often  extend  into  the 
veins  like  the  hypernephromata,  oftener  still 
into  the  pelvis  of  the  ureter,  are  rarely  encap- 
sulated, do  not  metastasize  very  rapidly. 
Walker  found  metastases  55  times  in  142 
cases,  the  lungs  and  liver  being  the  organs 
oftenest  involved.  On  microscopic  examination,  gland  structure,  smooth  muscle 
fiber,  embryonic  connective  tissue,  and  sometimes  cartilage  are  found.    A  high- 


FiG.  424.  —  Embryonic  Tumor. 
Section  from  tumor  shown  in 
Fig.  423,  composed  more  com- 
pletely of  the  tubules.  (Max 
Trappe,  Frankfurter  Ztsch.  f. 
Path.,  1907,  i,  130.) 
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Fig.  425. — Typical  Embryonic  Kidney 
BETWEEN  Third  and  Fourth  Month. 
Note  remarkable  resemblance  to  tumor 
shown  in  Figures  423  and  424.  (Max 
Trappe,  Frankfurter  Ztsch.  f.  Path.,  1907, 
i,  130.) 


power  magnification  is  well  shown  in  Figure  427,  taken  from  W.  Grohmann 
(Arcli.  f.  path.  Anat.  u.  FJnjsiol  u.  Min.  Med.,  1899,  civ,  plate  10).     The 

muscle  fibers,  closely  resembling  nor- 
mal muscle  fibers,  lie  in  a  finely  fibril- 
la  ted  tissue  with  few  nuclei.  Garceau 
{loc.  cit.),  in  100  cases,  found  the  stri- 
ated muscle  42  times  and  the  gland 
structures  50  times.  The  glands  are 
lined  either  by  single  layers  of  high 
epithelium  or  by  several  layers,  and 
often  contain  pearl-like  bodies.  Many 
interesting  speculations  as  to  the  histo- 
genetic  source  of  these  tissues  have 
been  made,  but  no  definite  conclusions 
attained.  The  interested  reader  is  re- 
ferred to  the  original  literature. 

The  most  characteristic  fact  in  re- 
gard to  the  symptoms  is  that  tumor  and 
emaciation  are  usually  the  only  signs. 
Occasionally  there  is  pain  and  very 
infrequently  hematuria.  The  patients  rarely  come  to  operation  except  in  a 
few  of  the  large  children's  hospitals,  such  as  the  Great  Ormond  Street  Hos- 
pital in  London.  Dr.  George  Waugh,  of  that  institution,  has  a  number  of 
these  patients  every  year.  In  the  80  malignant  tumors  reported  by  Wilson 
from  the  Mayo  Clinic  at  Rochester,  Minn.,  only  three  belong  to  this  group, 
while  Bloch,  in  126  cases  from  Israel's 
clinic,  found  five.  The  tumors  must 
be  differentiated  from  other  abdominal 
tumors,  which  can  be  done  along  the 
lines  laid  down  for  distinguishing  renal 
infections  from  other  varieties. 

The  treatment  is  exclusively  surgi- 
cal, the  earlier  the  better.  Taken  early 
many  of  these  children  might  possibly 
be  saved.  The  primary  death  rate  is 
high,  according  to  Albarran  and  Im- 
bert,  26  per  cent.  According  to  Klose 
there  are  only  two  or  three  cases  in  the 
literature  where  the  patient  has  lived 


Fig.  426.  —  Enlargement  of  Previous 
Section,  Showing  Glomeruli  (Max 
Trappe,  Frankfurter  Ztsch.  f.  Path., 
1907,  i,  130.) 
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Fig.  427. — High   Magnification  of  Embryonic   Tumor,  Showing  Glands,  Striated 

Muscle  and  Embryonic  Tissue. 

st  =  striated  muscle, 
f  =  embryonic  tissue, 
k  =  glands. 

(W.  Grohmann,  Arch.  f.  path.  Anat.  u.  Physiol,  u.  klin.  Med.,  1899,  civ,  plate  10.) 

three  years  after  the  operation.  j\[ost  of  them  die  within  a  short  time.  Where 
no  operation  is  done  the  average  period  of  life  varies  from  eight  weeks  to  one 
and  one-half  vears. 


ADRENAL  TUMORS. 

Comparatively  little  is  known  about  tumors  of  the  adrenal  glands,  either 
as  to  their  pathological  classification  or  their  clinical  course.  They  are  con- 
sidered in  this  chapter  solely  because  of  the  intimate  relationship  to  the  kidney, 
which  makes  their  treatment  occasionally  a  responsibility  of  the  urological 
surgeon. 

O.  Ramsay  (Johns  Hophins  Hosp.  Bull.,  1899,  x,  20)  has  collected  from 
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the  literature  a  list  of  67  malignant  tumors,  while  R.  Williams  (Lancet,  Lond., 
1897,  i,  1261)  has  emphasized  the  rarity  of  the  condition  by  pointing  out  that 


Fig.  428. — Fibro-myxo-sarcoma  of  Right  Suprarenal  Gland.  The  kidney  is  involved 
but  is  plastered  down  onto  the  thick  capsule  of  the  tumor  and  the  ureter  is  flattened 
over  the  growth.  The  renal  veins  are  patulous  and  free  of  growth.  (Gyn.  Service 
J.  H.  H.,  reported  by  Dr.  Otto  Ramsay,  J.  H.  H.  Bull.,  1899,  x,  20.) 


in  a  series  of  8,378  malignant  tumors  only  one  was  found  primarily  located 
in  the  suprarenal  glands. 

N".  Briichanow  {Ztsclir.  f.  Heilhunde,  1899,  xx,  38)   has  reported  a  list 
of  33  cases  from  Chiari's  Pathological  Institute. 
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Occurrence. — The  disease  may  occur  at  any  age  from  childhood  on.  It  is 
equally  common  in  both  sexes.  Ramsay  observed  it  in  36  males  and  26 
females. 


Fig.  429. — Section  of  Tumor  and  Growth  Shown  in  Figure  428.  The  kidney  is  flat- 
tened out  but  normal,  except  for  slight  interstitial  nephritis.  The  lymph  gland  above 
shows  hyperplasia  but  no  tumor  cells.  The  center  of  the  tumor  is  filled  with  yel- 
lowish, gelatinous  material,  and  a  few  similar  spaces  are  in  the  thick  wall.  The  inside 
Hning  of  the  cyst  is  almost  structureless  fibrous  tissue;  deeper  in  the  wall  we  find  ir- 
regular groups  of  cells  varying  from  round  to  large  cells  with  several  nuclei.  In  places, 
there  is  definite  myxomatous  degeneration.  There  are  no  remains  of  adrenal  tissue. 
The  tumor  had  been  noted  in  the  abdomen  one  year  before  operation,  during  which 
time  it  had  increased  rapidly  in  size  but  there  were  no  metastases.  The  patient, 
operated  upon  in  Jan.,  1897,  made  an  uneventful  recovery. 


Classification  of  Tumors. — These  tumors  may  be  classified  as  benign  and 
malignant  or  as  solid  and  cystic.  The  greatest  confusion  exists  in  the  classifi- 
cation, as  would  be  expected  when  one  considers  the  rarity  of  the  specimen. 

The  benign  tumors,  with  the  exception  of  cysts,  are  usually  small, 
rarely  give  symptoms,  and  are  principally  known  from  accidental  findings  in 
autopsy  examinations.     Excellent  accounts  of  these  tumors  can  be  found  in 
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^'Tumors  of  the  Kidney,"'  by  Garcean,  1909,  274-301,  and  in  the  papers  of 
Blackburn  (y\-7n.  J.  Med.  Sci.,  1906,  n.  s.,  cxxxii,  266)  and  Briichanow  (loc. 
cit.).  Among  the  solid  growths  are  lipoma,  ganglio-fibroneuroma,  myoma, 
angioma,  and  benign  hypernephroma.  This  latter  has  been  described  by 
Virchow  as  a  simple  hyperplasia  of  the  parenchyma.  It  often  shows  cyst 
formation  which,  in  some  cases,  may  be  quite  a  large  accumulation. 

In  addition  to  the  cysts  found  in  this  so-called  hypernephroma  of  the 
adrenal,  there  are  also  cysts  due  to  echinococcus,  and  cysts  of  small  size  lined 
by  glandular  epithelium,  and  finally  pseudo-cysts,  which  are  simply  accumula- 
tions of  blood  or  serum. 

In  Figures  428  and  429  is  pictured  a  very  large  cystic  tumor  of  the  ad- 
renal, which  was  removed  along  with  the  kidney.  This  was  classified  by  Dr. 
Otto  Ramsay  (loc.  cit.)  as  a  cystic  degeneration  of  a  sarcoma.  Careful  study 
of  his  findings  would  seem  to  indicate  that  we  were  perhaps  dealing  with  some 
simpler  form  of  adrenal  cyst,  a  fact  further  supported  by  the  patient  remain- 
ing perfectly  well.  Terrier  and  Lecene  (Rev.  de  cliir.,  1906,  xxxiv,  321),  up 
to  the  time  of  their  publication,  could  only  find  ten  cases  recorded  in  the 
literature. 

Malignant  Tumor  s. — While  cases  of  malignant  growths  are  on  record 
under  various  names,  such  as  carcinoma,  sarcoma,  malignant  struma,  malig- 
nant hypernephroma,  and  endothelioma  of  the  adrenal,  their  classification 
all  together  as  malignant  hyjoernephromata,  which  Garceau  adopts,  seems  the 
only  feasible  plan. 

Under  various  names  the  same  type  of  tumor  is  always  described.  The 
growths  may  be  either  single  or  multiple.  Frequently  both  adrenals  are  in- 
volved. Occasionally  the  growths  develop  into  very  large  tumors.  Metastasis 
is  likely  to  occur  through  the  blood-vessels — the  lungs,  liver,  and  bones  being 
predominantly  affected.  In  little  children  metastasis  to  the  bones  of  the 
cranium  has  been  observed,  so  that  at  the  Great  Ormond  Street  Hospital  in 
London  such  a  growth  on  the  skull  is  regarded  as  almost  pathognomonic  of 
primary  adrenal  tumor.  The  microscopic  studies  show  groups  of  cells  ar- 
ranged in  columns  closely  resembling  cells  of  the  normal  adrenal  cortex.  Be- 
tween groups  of  cells  run  thin-walled  capillaries.  The  gToups  of  cells  are 
further  divided  by  fibrous  tissue  septa,  running  in  from  the  capsule  which 
usually  surrounds  the  growth.  This  arrangement  in  the  malignant  tumor  is 
closely  simulated  in  the  benign.  Microscopically,  the  growths  resemble  the 
so-called  hypernephromata  of  the  kidney,  but  can  readily  be  distinguished 
through  the  absence  of  the  tubular  arrangement  found  at  one  point  or  another 
in  the  latter  growths. 


ADRENAL  TUMORS. 


269 


Symptoms  and  Course. — The  benign  tumors  practically  never  give  rise  to 
symptoms,  and,  presumably  after  attaining  their  maximum  size,  which  is 
rarely  larger  than  a  hazelnut,  remain  stationary  for  years.  The  malignant 
growths  sometimes  remain  stationary  for  long  periods  and,  again,  they  develop 
and  metastasize  most  rapidly.  With  the 
cystic  tumors  a  palpable  mass  in  the  side  is 
occasionally  observed.  Garceau  notes  that 
the  chief  symptoms  of  malignant  growths 
are  loss  of  strength  and  weight,  frequently 
accompanied  by  marked  gastric  and  intes- 
tinal disturbances ;  tumor  and  pain  may  ul- 
timately develop,  and  occasionally  the  bronz- 
ing of  the  skin  characteristic  of  Addison's 
disease.  Ramsay  (loc.  cit.)  noted  this 
bronzing  in  three  out  of  his  37  cases. 

In  addition  to  the  symptoms  mentioned, 
a  remarkable  feature  in  fully  one-half  the 
cases  recorded  in  children  is  a  tendency  to 
premature  development.  This  not  only  af- 
fects the  genital  system  and  the  hair,  but 
also  the  general  muscular  development, 
Linser  {Beitr.  z.  Min.  Cliir.,  1903,  xxxvii, 
282)  suggests  that  this  tendency  to  rapid 
growth  is  due  to  the  fact  that  these  tumors 
function  as  adrenal  glands.  This  author 
reports  a  remarkable  case  of  a  boy  five 
years  and  seven  months  old  who,  in  associa- 
tion with  a  hypernephroma  of  the  left  kid- 
ney, showed  a  general  degree  of  bodily  de- 
velopment equal  to  a  child  of  at  least  15  or 
16.  The  patient  died  from  an  operation 
undertaken  for  the  removal  of  this  tumor, 
and  no  cause  for  his  premature  develop- 
ment other  than  the  adrenal  tumor  could  be  found  in  a  careful  autopsy  inves- 
tigation (Fig.  430). 

Diagnosis. — The  diagnosis  rests  on  the  facts  brought  out  in  regard  to  the 
symptoms.  In  children  pigmentation  of  the  skin,  or  metastases  to  the  bones 
of  the  head,  or  premature  development,  all  point  to  the  disease,  particularly  if 
there  is  a  tumor  in  the  side.     In  the  adult  the  same  symptoms,  plus  a  careful 


Fig.  430.  —  Remarkable  Case  of 
Giantism  Associated  with  Ad- 
renal Tumor.  From  autopsy 
and  clinical  record  in  five-year 
old  boy.  (P.  Linser,  Beitr.  z.  klin. 
Chir.,  1903,  xxxvii,  282.) 
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exclusion  of  renal  tumor  by  functional  test  methods  and  skiagraphy,  will 
point  to  the  disease.  Absolute  diagnosis  can  never  be  made  except  by 
operation. 

Treatment. — The  treatment  of  a  tumor  of  the  adrenal,  when  diagnosis  is 
made,  is  purely  surgical.  As  yet,  few  such  surgical  operations  have  been 
carried  out,  as  the  disease  is  usually  found  to  advance  so  rapidly  that  no 
statistics  are  available  to  prove  the  value  of  surgery.  Practically  all 
the  operative  cases  have  died  in  a  short  time  following  operation.  An 
exception  is  offered  by  the  cystic  growths  to  which  Otto  Eamsay's  case 
belongs. 

As  a  preliminary  to  any  operation,  the  relative  functions  of  the  two  kidneys 
should  be  determined,  and  at  operation  the  opposite  adrenal  should  be  pal- 
pated to  determine,  first,  its  existence,  and  second,  the  fact  that  it  is  not 
involved  by  the  disease. 

PERIRENAL  TUMORS. 

The  first  comprehensive  report  on  these  growths  is  contained  in  the  publica- 
tion of  O.  Mankiewicz  (These  de  Paris,  1887).  They  are  very  rare,  although 
Eambaud  (These  de  Toulouse,  1904,  247)  was  able  to  collect  102  cases  out 
of  the  literature.  J.  G.  Adami  {Montreal  Med.  J.,  1896-97,  xxv,  621)  col- 
lected 41  cases  of  lipoma  in  the  retroperitoneal  tissues.  The  disease  is  slightly 
commoner  in  women  than  in  men,  and  is  rare  in  childhood. 

.Classification. — It  is  convenient  to  classify  these  growths  into  the  cystic  and 
solid  tumors.  Practically  all  the  cystic  tumors  are  benign.  The  solid  are 
both  benign  and  malignant.  The  commonest  cyst  is  a  simple  encapsulation  of 
a  perirenal  hematoma.  Some  of  the  cysts  are  unilocular.  Albarran  (Bull,  et 
mem.  Soc.  de  cliir.  de  Par.,  1903,  n.  s.,  xxix,  117)  has  reported  a  polyocular 
cyst.  A.  Krogius  (Xord.  med.  Arhiv.,  1904,  iv,  pt.  i,  1-29)  reports  a  case 
where  a  perirenal  cyst  communicated  with  the  kidney  pelvis,  and  collects  10 
other  such  instances  from  the  literature.  With  the  exception  of  the  blood 
cysts  and  hydatid  cysts  it  would  seem  that  most  of  these  growths  developed 
from  remains  of  the  adrenal  body.  They  are  practically  always  unilateral, 
varying  in  size  from  little  growths  to  immense  collections  holding  hundreds  of 
c.  c.  of  fluid.  The  cyst  wall  is  usually  thin,  made  up  of  fibrous  tissue,  and 
frequently  lined  by  a  single  layer  of  epithelium.  The  solid  tumors  are  seldom 
found  composed  of  the  single  tissue.  Hartmann  and  Cuneo  ("Travaux  de 
chirurgie  anatom.-clinique,"  Paris,  1904)  note  in  33  tumors  that  6  were  lipo- 
mata,  4  fibro-lipomata,  9  fibro-myxo-lipomata,  2  fibromata,  3  fibro-myomata. 
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5  fibro-sarcomata,  2  augio-sarcomata,  and  2  mixed  tumors.  These  mixed 
tumors,  probably  of  Wolffian  duct  origin,  are  similar  to  the  embryomata  found 
in  the  kidney.  They  occur  generally  in  adults.  Most  of  these  tumors  take 
their  origin  from  the  tissues  immediately  around  the  kidney,  and,  with  the 
exception  of  the  sarcomata,  do  not  involve  the  organ.  Some  of  them  attain 
great  size,  weighing  many  pounds. 

Symptoms. — Excepting  the  sarcomata,  these  growths  are  of  slow  develop- 
ment and  occasion,  for  a  long  time,  no  general  or  local  disturbance  except  the 
development  of  tumors.  The  sarcomata  are  usually  very  malignant,  leading  to 
general  metastasis  and  death  within  the  first  year.  The  liporaata  may  have 
a  cystic  feeling  equal  to  that  of  the  true  cyst.  Occasionally  pain  from  pres- 
sure has  been  noted,  and  in  a  few  cases  varicocele. 

"Diagnosis. — As  a  rule,  correct  diagnosis  is  made  only  by  exploratory  in- 
cision. These  tumors  are  nearly  always  mistaken  for  either  ovarian  or  renal 
tumors. 

Prognosis. — The  prognosis  of  these  tumors,  when  of  large  size,  is  nearly 
always  serious,  even  if  they  are  benign. 

Treatment. — The  treatment  is  exclusively  surgical.  In  the  case  of  cysts  it 
is  comparatively  simple.  The  approach  should  be  through  the  lumbar  region. 
When  the  cyst  is  reached  its  contents  should  be  evacuated  and,  when  possible, 
the  wall  then  stripped  out.  In  the  simple  cyst,  evacuation  and  drainage  will 
suffice.  ]\Ialignant  sarcoma  is  invariably  inoperable.  When  possible,  with  the 
non-malignant  tumors,  the  kidney  should  be  preserved.  Microscopic  diag- 
nosis at  the  operating  table  is  almost  indispensable.  According  to  Hartmann 
(loc.  cit.),  in  many  cases  it  is  necessary  to  remove  the  kidney  with  the  tumor  in 
order  to  be  sure  of  getting  it  all  out.  There  is  a  marked  tendency  to  recur- 
rence even  with  the  benign  growths. 


CYSTS  OF  THE  KIDNEY,  OTHER  THAN  POLYCYSTIC  KIDNEY. 

Cysts  of  the  kidney  are  rare,  with  the  exception  of  the  tiny  retention  cysts 
found  in  so  many  cases  of  chronic  interstitial  nephritis,  which  have  no  surgical 
or  clinical  Importance. 

Excluding  the  echinococcus  cyst,  which  has  already  been  treated  in  Chap- 
ter XXII,  the  cysts  may  be  divided  into  three  classes:  dermoids;  retention 
cysts  from  obliteration  of  the  main  collecting  tubule  or  tubules  in  a  papilla  of 
the  kidney;  and  serous  or  sero-hemorrhagic  cysts. 

Dermoid  Cysts. — Only  three  examples  of  dermoid  cyst  in  the  kidney  are  to 
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be  found  reported  in  the  literature.  The  first  is  referred  to  by  Paget  ("Lec- 
tures on  Surgical  Pathology,"  London,  1853,  ii,  34).  Haeckel  {Berliner  Min. 
Wchnschr.,  1902,  xxxix,  961:)  reports  the  removal  of  a  small  typical  dermoid 
cyst  from  the  right  kidney  of  a  woman,  58  years  old,  who  recovered  promptly 
from  her  operation.  Dr.  W.  S.  Goldsmith,  of  Atlanta  (Surg.,  Gyn.,  and  Ohst., 
1909,  viii,  400),  removed  a  cyst  measuring  7l^x8x5  cm.,  along  with  the 
right  kidney,  from  a  young  man  20  years  old.  The  growth  was  in  the  upper 
pole  of  the  kidney  and  had  made  itself  manifest  by  pain  and  hematuria  over 
a  period  of  four  years.  Both  this  specimen  and  Haeckel's  consisted  of  typical 
dermoid  tissue,  hair,  and  surface  epithelium. 

Retention  Cysts. — Occasionally  marked  cystic  transformation  in  a  kidney 
is  encountered  from  obliteration  of  a  papilla  or  of  several  papillae.  Curtis 
and  Carlier  (Aim.  d.  mal.  d.  org.  genito-urin.,  1906,  xxi,  1)  report  the  develop- 
ment of  such  a  cyst  from  a  tuberculous  process  in  the  kidney.  In  the  chapters 
on  Tuberculosis  and  Stone  we  have  already  described  similar  transformations 
of  parts  of  the  kidney.  Striking  specimens  are  shown  in  FigTires  285  and 
315. 

Serous  or  Sero-hemorrhagic  Cysts. — Occurkence. — These  cysts  are  appar- 
ently quite  rare.  J.  Guinsbourg  ("Contribution  a  I'etude  des  grands  kystes  du 
rein,"  Dissert.,  Paris,  1903)  was  able  to  find,  up  to  the  time  of  his  report, 
only  39  instances.  We  have  had  two  cases  (Figs.  431  and  432).  They  are 
met  with  oftener  in  women  than  in  men,  and  usually  in  patients  over  30  years 
of  age. 

Etiology. — The  cause  of  these  tumors  has  not  been  satisfactorily  eluci- 
dated ;  some  authors  consider  them  retention  cysts  and  others  as  belonging  to 
the  same  group  as  polycystic  kidneys.  Neither  explanation  seems  satisfac- 
tory. 

Pathological  Anatomy.— These  tumors  are  almost  invariably  unilateral. 
They  vary  in  size  from  a  diameter  of  one  or  two  cms.  to  immense  structures 
filling  the  entire  abdomen.  They  are  mostly  situated  at  one  pole  or  the  other. 
J.  Simon  ("Contribution  a  I'etude  des  grands  kystes  sereux  du  rein,"  Dis- 
sertation, Paris,  1906)  noted  the  location  in  36  cases  and  found  the  lower  pole 
involved  18  times,  the  upper  pole  eight  times,  and  other  parts  of  the  kidney 
eight  times. 

In  many  instances  the  cyst  wall  has  been  found  quite  clear  and  thin,  and 
has  coursing  in  it  blood  vessels  derived  from  the  renal  vessels.  The  cyst  wall 
is  made  up  of  delicate  fibrous  tissue.  Sometimes  there  is  an  incomplete  lining 
of  flattened,  single,  large,  red,  epithelial  cells.  Often  the  kidney  parenchyma 
is  but  little  altered.     In  some  cases  the  wall  of  the  cyst  has  become  greatly 


Fig.  43 1. — Blood  Cyst  of  Right  Kidney.  A  diagnosis  of  ovarian  cyst  was  made  and 
the  operation  was  done  through  a  median  abdominal  incision.  The  cyst  was  first  tapped 
and  2,300  c.  c.  of  blood-stained  fluid  evacuated.  The  left  kidney  in  this  case  was  mark- 
edly hypertrophied,  but  normal.  The  patient  survived  the  oi)eration  and  was  well 
ten  years  later.  The  small  diagram  shows  the  appearance  of  the  patient's  body  before 
operation;  the  large  one  the  appearance  of  the  tumor  after  removal.  (Mrs.  E.  H.,  age 
49,  Jan.,  1900,  Gyn.  Service,  J.  H.  H.) 
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thickened  and  very  fibrous.     The  fluid  content  is  serous  and  clear  unless  there 
has  been  hemorrhage,  which  is  not  uncommon. 

Symptoms. — As  a  rule,  the  patients  with  serous  cysts  of  the  kidney  come 
to  the  physician  complaining  of  nothing  except  tumor.     This  was  the  case  with 


Fig.  432. — Cyst  of  Kidney.  Multilocular  kidney  cyst.  The  large  cavity  has  apparently 
resulted  from  the  breaking  down  and  absorption  of  the  walls  of  many  small  cysts.  Note 
the  intact  condition  of  the  two  poles.  This  cyst  contained  1,000  c.  c.  of  clear  fluid. 
The  patient  recovered  promptly  and  a  year  later  reported  a  normal  pregnancy  and  labor. 
%  natural  size.    (Mrs.  L.  K.,  age  34,  Apr.,  1902,  Gyn.  Service,  J.  H.  H.) 
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both  of  our  patients.  A  few  of  the  cases  on  record  have  been  associated  with 
hematuria.  Recamier  (Ann.  d.  vial.  d.  org.  genito-urin.,  1893,  xi,  185)  re- 
ports a  case  where  there  were  severe  attacks  of  pain  in  the  kidney  region. 
When  the  tumor  reaches  great  size  it  may  occasionally  cause  disagreeable  pres- 
sure symptoms. 

Diagnosis. — In  large  tumors,  the  diagnosis  of  ovarian  cyst  is  usually 
made.  The  differentiation  from  hydronephrosis  by  ureteral  catheterization 
and  X-ray  methods  is  simple.  As  a  rule,  the  diagnosis  is  made  only  by  ab- 
dominal exploration. 

•  Treat^[ext. — The  treatment  is  purely  surgical.  Where  it  is  possible  to 
do  so,  a  conservative  operation,  removing  the  cyst  and  leaving  the  kidney, 
should  be  carried  out.  This  operation  was  first  done  and  reported  by  Tuffier 
(Gaz.  hehd.  de  med.  et  de  chir.,  Paris,  1897,  n.  s.,  ii,  1135).  In  advocating 
his  operation  TufRer  stated  that  the  death  rate  from  nephrectomy  for  this  con- 
dition was  45  per  cent.  In  many  of  the  large  kidneys,  such  as  the  two  shown 
in  Figure  429  and  Figure  430,  conservative  surgery  is  almost  impossible. 
Provided  careful  preliminary  demonstration  is  made  that  the  other  kidney 
has  normal  functioning  power,  nephrectomy  should  be  possible  without  great 
risk.  Often  the  greatest  difficulty  is  in  detaching  the  cyst  from  the  peritoneum, 
just  as  in  all  other  tumors  of  the  kidney.  For  very  large  cysts  the  transperi- 
toneal route  is  the  best,  while  for  small  ones  the  lumbar  route  is  better.  Occa- 
sionally it  is  of  advantage  to  remove  a  part  of  the  kidney  with  the  cyst.  This 
might  have  been  accomplished  in  the  case  illustrated  in  Figure  430.  There  is, 
however,  considerable  risk  of  renal  fistula,  and  it  is  not  always  easy  to  exclude 
some  possible  malignancy. 


POLYCYSTIC  KIDNEY. 

Although  rare,  this  condition  has  long  been  recognized.  Rayer,  in  1839, 
accurately  described  as  well  as  pictured  it  in  his  atlas. 

Occurrence. — The  disease  occurs  principally  at  two  periods  of  life,  immedi- 
ately before  or  after  birth,  and  after  40  years  of  age. 

Sieber  (Dtsch.  Ztschr.  f.  Chir.,  1905,  Ixxix,  469)  in  a  series  of  173  cases 
found  107  occurred  between  the  ages  of  40  and  60.  In  our  own  clinical  memo- 
randa we  find  8  cases  recorded,  all  between  the  ages  of  42  and  57,  all 
in  women,  and  all  bilateral.  Between  birth  and  20  years  old  Sieber  was  able 
to  find  in  the  entire  literature  32  cases.  The  disease  is  a  little  commoner  in 
women  than  in  men.     Some  influence  has  been  ascribed  to  heredity.     Osier 
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observed  cases  in  a  mother  and  son  ("Practice  of  Medicine,"  1905,  sixth 
edition,  716)  ;  llohne  (Dtsch.  med.  Wchnschr.,  1896,  xxii,  757)  in 
a  mother  and  danghter.  The  disease  is  rare,  as  shown  by  the  fact  that 
Garceau  fonnd  but  10  cases  in  2,429  antopsy  records  of  the  Boston  City 
HospitaL 

Lnzzato  ("La  degenerazione  cistica  dei  reni,"  Venezia,  1900)  in  226 
cases  found  that  185  were  bilateral.  Sieber,  in  his  report  of  150  au- 
topsy records,  foimd  that  140  were  bilateral.  That  the  disease  is  nearly 
always  bilateral  is  well  illustrated  by  its  almost  invariable  recurrence 
in  the  opposite  kidney  after  nephrectomy,  as  shown  in  a  case  of  Dr. 
Roswell  Park  ("The  Principles  and  Practice  of  Modern  Surgery,"  1907, 
969). 

Pathology. ^ — As  a  rule,  while  both  kidneys  are  affected,  they  are  not  equally 
involved.  A  common  condition  is  that  shown  in  Figure  433.  The  cysts  are 
scattered  throughout  the  entire  kidney,  particularly,  however,  in  the  cortex 
and  in  the  two  poles  of  the  kidney.  The  pelvis  is  frequently  markedly  de- 
formed. In  contradistinction,  however,  to  the  narrow  necks  of  the  calices 
noted  in  hypernephroma,  they  are  wide  and  flattened  out,  a  fact  which  has 
been  utilized  by  Dr.  WHiiam  F.  Braasch  (J.  Am.  Med.  Ass.,  1913,  Ix,  274) 
in  developing  a  diagnostic  difference  between  the  two  types  of  growth  through 
skiagraphic  collargol  pictures.  It  is  not  an  uncommon  occurrence  to  find  stones 
in  such  a  pelvis. 

The  cysts  vary  in  diameter  from  a  millimeter  to  two  or  more  centimeters. 
Their  actual  size  and  appearance  are  well  shown  in  Figure  434.  The  large 
cysts  are  formed  from  the  coalescence  of  smaller  ones.  The  contents  are  most 
frequently  a  clear  fluid,  which  may  become  darkened  by  hemorrhage.  The  clear 
fluid  is  quite  watery,  and  usually  contains  traces  of  urea.  The  cyst  wall  is 
made  up  of  a  thin  layer  of  fibrous  tissue  upon  which  is  set  a  single  layer  of 
cubical  epithelium.  This  epithelium  is  frequently  thrown  into  folds  and 
projections  simulating  papilloma.  When  these  little  inversions  are  present  the 
cystic  contents  are  particularly  marked  by  the  large  number  of  cells,  which 
are  quite  free.  This  proliferation  of  cells  is  an  evidence  of  the  activity 
of  cell  growth.  The  secretory  part  of  the  kidney  lies  between  the  cysts, 
and,  although  most  frequently  markedly  changed  by  a  process  of  parenchymal 
atrophy  and  overgrowth  of  fibrous  tissue  in  every  way  identical  with  that  of 
chronic  interstitial  nephritis,  it  is  preserved  to  a  remarkable  extent,  which 
accounts  for  the  ability  of  the  organs  to  functionate  sufficiently  to  sustain  life. 
The  arrangement  of  kidney  parenchyma  in  relation  to  the  cyst  wall  is  shown  in 
Figure  435. 
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Various  theories  have  been  advanced  as  to  the  cause  of  these  tumors. 
Some  authors  have  attempted  to  separate  the  congenital  growths  from  those  in 
the  adult.  They  are,  how- 
ever, apparently  identical. 
The  theory  that  they  are 
true  new  growths,  strongly 
supported  by  C.  JSTauwerck 
and  K.  Hufschmid  (Beitr. 
z.  path.  Anat.  u.  z.  allcj. 
Path.,  Jena,  1893,  xii,  19), 
has  lost  ground,  and  is  not 
generally  held  to-day. 
There  is  also  very  little  to 
support  the  view  originally 
advanced  by  Virchow  that 
they  arise  from  an  intersti- 
tial inflammation  of  the 
papilla^,  with  a  resulting 
occlusion  of  the  tubules. 

The  generally  accepted 
explanation  of  the  develop- 
ment   of    these    tumors    is 
that  offered  by  G.  C.  Huber 
{Am.  J.  Anat.,  1904-5,  iv, 
SupjDlement,    IT),    the    es- 
sence  of   which   is   that   in 
embryonic    development    a 
perfect    union    of    the    tu- 
bules of  the  renal  vesicles 
with    the    primary    collect- 
ing   tubules    has    failed.       Flu  I  her    evidence    in     favor    of    this    view    is 
the    fact    of    the    frequent    occurrence    of    cysts    in    the    liver    accompany- 
ing  the   cystic   kidneys.      Sieber    {loc.    cit.)    noted    this    in    39   of    his    212 
cases. 

Moschowitz  has  also  pointed  out  that  in  fetuses  with  double  cystic  kidneys 
there  are  frequently  other  congenital  anomalies,  such  as  supernumerary  fin- 
gers, etc.  It  would  seem  that  the  condition  is  dependent  on  a  congenital  ten- 
dency to  malformation  and  overgrowth  of  certain  tissues  not  confined  to  any 
one  part  of  the  body,  but  leading  to  more  serious  consequences  in  the  kidneys 


Fig.  433. — Bilateral  Congenital  Cystic  Kidneys  in 
THE  Adult.  (J.  H.  H.,  Autopsy  No.  1258,  March 
2,  1900.) 
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than  elsewhere.     The  growth  seems  to  be  confined  to  the  part  of  the  renal 

tubule  between  the  glomerulus  and  the  collecting  tubule. 

Symptoms  and  Course. — The  evidence  is  that  polycystic  disease  of  the  kid- 
ney is  a  progressive  non- 
self-limiting  disease.  In 
the  congenital  cases,  a 
remarkable  illustration  of 
which  is  shown  in  Fiff- 
ure  436,  the  progress  is 
rapid.  Most  of  these 
fetuses  are  born  dead, 
which  is,  in  part,  due  to 
the  great  impediment 
which  they  occasion  to 
labor.  Those  that  sur- 
vive birth  almost  invari- 
ably die  in  a  few  days 
either  of  asphyxia  or  in- 
ability  to  breathe,  or 
from  uremia. 

The  course  in  the 
adult  is  variable.  In 
some  cases  it  seems  quite 
rapid  and  in  others  very 
slow.  We  recently  saw  a 
patient,  forty  years  of 
age,  who  had  no  symp- 
toms except  tumor  and 
practically  no  decrease  in 
renal  function,  as  evi- 
denced by  the  phenol- 
sulphonephthalein  and 
indigo-carmin  tests.  This 
slowness  is  witnessed  in 
some  of  the  cases  of  Sie- 
ber    (Dtsch.    Ztsclir.    f. 

Chir.,   1905,^  Ixxix,  469),  who  were  over  80  years  old. 

F.  V.  Milward  (Birmingham  M.  Rev.,  1904,  Ivi,  4Y6)  divided  the  disease 

into  three  stages:    first,  progressive  enlargement  of  the  kidneys  with  no  other 


Fig.  434. — Coronal  Section  of  Right  Kidney  of  Case 
Shown  in  Figure  433.  The  kidney  parenchyma  lies 
in  all  parts  of  the  kidney  between  the  cyst  cavities, 
particularly  at  the  upper  pole,    ^h  natural  size. 
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symptoms  (from  a  few  months  to  years)  ;  second,  attacks  of  colic  and  pain 
of  a  dragging  character  in  the  kidneys,  with  the  usual  symptoms  of  renal  insuf- 
ficiency, such  as  headache,  dizziness,  disturbances  of  vision,  anorexia,  flatulence, 
diarrhea,  and  indeed  all  the  symptoms  of  chronic  interstitial  nephritis ;  third, 
increase  of  all  renal   insufficiency  symptoms  up   to  uremic  convulsions   and 


Fig.  435. — Section  of  Portion  of  Large  Polycystic  Kidney.  The  arterial  system  is 
injected,  showing  that  well-preserved  glomeruli  are  present  in  great  numbers  and  in 
all  parts  of  the  cortex,  even  in  the  thinnest  septa,  which  explains  the  fact  that  such 
cystic  kidneys  are  capable  of  maintaining  the  renal  function  to  a  remarkable  degree. 


coma.  The  complication  of  suppuration  is  marked  by  pain,  fever,  and  the 
typical  alterations  of  sepsis  on  the  blood.  Many  die  of  anuria.  Luzzato  (loc. 
cit.)  notes  this  form  of  exitus  in  24  out  of  38  deaths.  In  this  third  stage 
there  are  the  high  blood  pressure  and  left  heart  hypertrophy  characteristic  of 
interstitial  nephritis,  and  not  a  few  of  the  sufferers  die  from  apoplexy.  In 
the  early  stages  the  urine  may  be  practically  normal.  In  the  last  stages  there 
are  invariably  the  marked  polyuria  and  low  specific  gravity  met  with  in  chronic 
interstitial  nephritis.     Patients  with  general  symptoms  of  renal  insufficiency 
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will  invariably  show  this  by  the  functional  test  methods.     In  the  early  stages, 
however,  as  already  stated,  these  tests  may  show  nothing. 


Fig.  436.— Bilateral  Cystic  Kidneys  in  Still-born  Babe.  There  were  seven  digits 
on  right  hand,  six  on  left,  a  brain  cyst  and  spina  bifida.  Note  the  enormous  distention 
of  the  abdominal  cavity  due  to  the  enlarged  kidneys.  The  right  kidney  is  monolocular, 
the  left  kidney  multilocular.  The  small  drawing  above  shows  the  details  of  structure 
of  the  left  kidney.     (From  Dr.  J.  Whitridge  Williams.  Jan.  26,  1899.) 

Diagnosis. — When  the  disease  is  located  much  more  on  one  side  than  the 
other,  so  that  the  tumor  is  unilateral,  there  is  the  necessity  of  distinguishing 
the  growth  from  hydronephrosis  and  renal  tumor.  Hydronephrosis  is  readily 
excluded  by  a  catheterization  of  the  ureter.     If  the  sac  is  open,  the  large  pelvis 
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can  be  readily  measured.  If  the  sac  is  closed,  there  is  no  secretion  of  the  urine, 
which  would  not  be  the  case  with  polycystic  kidney.  The  pyelograph  following 
collargol  injection  affords  valuable  distinguishing  points  between  neoplasm  and 
cystic  kidney.  It  cannot,  however,  be  accepted  as  final,  and  some  cases  can 
only  be  properly  diagnosed  by  surgical  exploration  down  to  the  growth.  On 
the  left  side  it  is  sometimes  difficult  to  separate  this  condition  from  a  splenic 
tumor.  We  have  observed  one  case  of  cyst  in  the  tail  of  the  pancreas  that 
from  its  location  closely  simulated  a  gTowtli  in  the  left  kidney. 

Treatment. — The  treatment  is  largely  symptomatic.  When  general  symp- 
toms have  arisen,  the  regulation  of  the  general  habits  of  diet,  exercise,  water 
drinking,  and  bowel  evacuation  should  be  carried  out  in  such  a  way  that  as 
little  tax  as  possible  is  put  upon  the  kidney.  Albarran  and  Imbert  ("Les 
tumeurs  du  rein,"  Paris,  1903,  576)  report  a  list  of  34  nephrectomies  with 
nine  primary  deaths,  one  a  few  weeks  after  operation,  four  w'ithin  a  year. 
Only  two  of  the  cases  followed  up  survived  seven  years;  a  number  were  lost 
sight  of.  JS^ejDhrectomy  should,  under  no  circumstances,  be  carried  out  in  cases 
of  polycystic  kidney. 

Among  the  palliative  procedures  w^hich  have  been  proposed  are  neph- 
rotomy, decapsulation,  and  puncture  of  the  cysts.  This  latter  method  is  by 
far  the  simplest  and  best  thing  to  do.  There  are,  however,  no  very  convincing 
reports  of  permanent  relief  from  it.  Probably  there  is  a  rapid  recurrence  of 
the  fluid.  It  should  be  remembered,  too,  in  deciding  upon  such  an  operation, 
that  these  patients  take  anesthetics  very  badly,  as  they  frequently  bring  on 
uremia  and  death. 
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Unless  pieces  of  the  tissue  are  passed  spontaneously  or  removed  by  the 
catheter,  a  differentiation  of  the  types  of  renal  tumor  is  not  possible.  The 
general  symptoms,  therefore,  can  well  be  considered  together;  the  classical 
gi'oup  consists  of  three :  hematuria,  tumor  in  the  side,  and  pain.  It  is  the 
exception  to  meet  with  all  three  of  these  symptoms  in  the  same  case.  Braasch 
(/.  Am.  Med.  Ass.,  1913,  Ix,  274)  notes  that  in  only  32  of  83  cases  were  all 
three  symptoms  present.  Hematuria  was  the  initial  symptom  in  104  of  the 
126  cases  reported  by  Bloch  (loc.  cit.).  Braasch  observed  it  occurring  in  64 
per  cent,  of  his  cases;  it  was  a  primary  symptom  in  26  per  cent,  of  them,  and 
the  only  symptom  in  12  per  cent.  The  hematuria  is  usually  total  and  not 
terminal.  It  is  likely  to  be  intermittent.  Often  it  is  microscopic,  but  some- 
times it  is  very  severe,  large  casts  of  the   pelvis   and   ureter  being  passed. 
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Tumor,  which  is  the  characteristic  symptom  in  children,  is  much  less  fre- 
quently noted  in  the  adult.  Albarran  and  Imbert  (loc.  cit.)  in  803  cases 
note  that  tumor  was  complained  of  or  made  out  by  the  examining  physi- 
cian 295  times.  In  Bloch's  cases  only  about  20  per  cent,  had  noted  tumor, 
but  in  80  per  cent,  tumor  was  found  on  examination.  These  findings  almost 
exactly  correspond  to  those  of  Braasch,  where  tumor  was  made  out  in  78  per 
cent,  of  the  cases.  In  his  tumor  cases  the  growth  was  freely  movable  in  only 
6  per  cent.,  and  firmly  fixed  in  18  per  cent,  of  the  cases. 

Pain  is  very  common.  It  may  occur  as  a  dull  ache  or  as  violent  attacks  of 
colic.  In  Braasch's  series  it  was  observed  in  82  per  cent,  of  the  cases,  was 
a  primary  symptom  in  32  per  cent.,  and  a  single  symptom  in  18  per  cent. 

An  interesting  manifestation  observed  in  the  male  and  considered  of  great 
importance  is  the  development  of  varicocele.  This  symptom  was  given  impor- 
tance years  ago  by  Guyon.  Various  reasons  for  it  have  been  advanced:  first, 
direct  pressure  of  the  tumor  on  the  spermatic  vein ;  second,  pressure  of  lymph 
glands  on  the  vein;  third,  it  has  been  suggested  that  it  is  due  to  a  gen- 
eral dilating  eifect  caused  by  absorption  from  the  tumor.  It  is,  no  doubt, 
often  due  to  extension  of  the  malignant  process  into  the  renal  vein  and 
vena  cava,  resulting  in  a  passive  hyperemia  of  the  underlying  regions  of  the 
body. 

Left  alone,  the  disease  progresses  continuously  and  results  in  death.  The 
variations  between  the  different  types  have  already  been  pointed  out.  Some 
of  the  hypernephroma  cases  live  for  years.  There  is  often  marked  cachexia 
early  in  the  pure  cancer  cases. 

James  Israel  (Cntrlhl  f.  CJiir.,  1911,  xxxviii,  10),  in  146  malignant 
tumors  of  the  kidney,  has  noted  that  in  8.2  per  cent,  of  the  cases  there  was 
fever.  The  fever  was  associated  with  the  end  stages  of  the  disease  and  with 
cachexia.  There  was  also  an  initial  fever,  which  might  be  the  only  symptom, 
and  in  some  of  the  cases  a  fever  which  came  and  went  during  the  course  of 
the  disease.     These  fevers  may  be  intermittent,  remittent,  or  continuous. 

The  differential  diagnosis  is  not  always  easy.  The  investigator  usually 
has  to  work  out  the  cause  of  pain,  hematuria  or  tumor  in  the  abdomen.  The 
presence  of  varicocele  should  always  suggest  the  importance  of  investigating 
for  kidney  tumor.  Since  the  X-ray  has  given  us  positive  help  in  differentiating 
stone  kidneys,  the  presence  of  tumor,  plus  hematuria*  almost  invariably  means 
neoplasm.  When  there  is  no  tumor,  but  simply  pain  and  hematuria,  it  is 
often  necessary  to  separate  the  condition  from  essential  hematuria.  This  diag- 
nosis is  sometimes  impossible  to  make.  The  persistence  of  hematuria,  espe- 
cially when  severe,  is  indication  for  operation.     When  tumor  alone  is  present, 


Fig.  437. — View  Obtained  at  Operation  of  Large  Hypernephroma.  Shows  the  ex- 
tensive incision  necessary  for  exposure  and  enucleation  of  tumor.  Both  the  XII  and  XI 
ribs  are  divided,  permitting  the  hfting  up  of  the  lowermost  part  of  the  thorax  hke  throw- 
ing open  a  barn-door.  (For  details  of  incision  see  Figure  191.)  The  huge  engorged 
veins  are  seen  coiUng  over  the  surface  of  the  tumor  and  running  into  the  peritoneum 
and  all  the  neighboring  viscera.  Each  of  these  capsular  veins  had  to  be  doubly  ligated 
and  cut  between,  as  hemorrhage  on  injury  to  any  one  of  them  may  be  enormous.  The 
retractor  lying  directly  across  the  body  pulls  over  the  peritoneal  sac  and  exposes  the 
renal  veins  choked  with  tumor  masses.  The  tumor  has  the  whitish,  nodular  character 
characteristic  of  hypernephromata.  Recovery  after  enucleation  with  recurrence  later. 
(Dr.  M.,  San.,  Oct.  16,  1909.) 
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and  there  is  no  secretion  from  the  affected  side  on  catbeterizing  the  ureter,  it 
is  sometimes  impossible  to  distinguish  between  a  closed  pyonephrosis  and  a 
renal  tumor.  It  is  necessary  to  distinguish  between  tumors  of  the  kidney  and 
tumors  of  other  organs.  Marked  deticiency  in  function  of  the  kidney  of  the 
suspected  side  points  to  its  being  the  site  of  the  disease.  If  the  function,  how- 
ever, is  found  good,  the  contrary  cannot  be  assumed,  because  in  tumors  of  the 
renal  pelvis,  as  well  as  hypernephromata,  there  is  frequently  no  impairment 
of  the  renal  function.  Braasch  has  greatly  added  to  our  differentiating  power 
by  the  introduction  of  his  pyelography  method  for  renal  tumors.  He  empha- 
sizes the  following  points  (see  Chapter  on  X-ray)  :  first,  retraction  of  one  or 
more  calicos;  second,  partial  obliteration  of  the  pelvic  lumen;  third,  irregu- 
larities of  the  pelvic  cavity;  fourth,  retraction  and  dilatation  of  the  upper 
ureter;  fifth,  abnormal  position  of  the  renal  pelvis. 


TREATMENT. 

Up  to  the  present  time  neither  a  specific  serum,  drug.  X-ray,  or  radium 
treatment  has  been  successful  in  this  disease.  The  sole  effectual  treatment 
to-day  is  operation,  and,  in  our  opinion,  nephrectomy.  According  to  Legueu 
("Traite  chirurgical  d'urologie,"  Paris,  1910,  827),  partial  nephrectomy  has 
been  done  eight  times.  In  doing  nephrectomy,  for  malignant  disease  of  the 
kidney,  it  must  be  borne  in  mind  that  the  operation  must  be  radical.  The 
entire  capsule  and  upper  ureter  must  come  out  wdth  the  mass  and  usually  the 
adrenal  gland.  The  widest  kind  of  incision  is  necessary.  These  operations 
are  fully  described  in  Chapter  XIV.  The  simple  lumbar  route  is  applicable 
only  to  those  cases  in  which  the  kidney  is  not  too  greatly  enlarged  and 
is  freely  movable.  The  best  plan  is  the  para-peritoneal  in  front,  although 
there  is  no  objection  to  the  transperitoneal  route  wdien  it  is  found  necessary. 
According  to  Bloch,  no  patient  with  a  fixed  tumor  mass  has  ever  remained 
well  after  operation,  and  Israel's  results,  when  there  is  marked  varicocele,  have 
also  been  very  bad.  He,  therefore,  considers  these  two  findings  a  contra- 
indication to  operation.  Very  wide  incisions  are  necessary  in  order  to  thor- 
oughly control  hemorrhage.  A  good  one  is  shown  in  Figure  437.  The  immense 
size  of  tumor  removed  through  this  incision  is  shown  in  Figure  438.  In 
Figure  439  is  illustrated  a  method  of  removing  a  plug  of  tumor  tissue  from  the 

renal  vein. 

Results  of  Operative  Treatment. — The  permanent  as  well  as  immediate  re- 
sults depend  greatly  on  the  types  of  tumor  and  the  stage  that  they  have  attained. 


Fig.  438. — Longitudinal  Section  of  Tumor  Shown  in  Last  Figure.  Note  honey- 
combed appearance.  There  is  a  plug  of  the  tumor  in  the  renal  vein  and  a  plug  in  the  pel- 
vis hanging  from  an  upper  papilla.  A  small  amount  of  renal  parenchj^ma  is  seen  at  the 
lower  pole.  The  microscopic  sections  show  essentially  the  same  structure  as  those 
pictured  in  Figure  418. 
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Eafin  (Ami.  d.  mal.  d.  org.  genito-urin.,  1911,  xxix,  2006)  reports  his  results 
in  20  nephrectomies;  7  died  immediately  from  operation,  5  within  the 
next  two  years,  and  10  remained  well  for  longer  than  three  years.  Bloeh  in 
126  cases  noted  a  primary  death  rate  of  22.2  per  cent. ;  of  these  deaths  12  were 


Fig.  439. — Method  of  Removing  Tumor  Plug  from  Renal  Vein  and  Vena  Cava.  A 
circular  incision  is  made  around  the  renal  vein,  after  having  placed  a  purse-string  suture 
proximal  to  it.  The  cava  is  compressed  above  and  below  the  incision  of  the  veins, 
taking  care  to  include  the  opposite  renal  vein  in  the  pressure.  The  tumor  and  the 
plug  are  withdrawn.  If  adherent,  they  are  carefully  liberated  and  the  purse-string 
drawn  tight.  A  ligature  may  then  be  added.  Such  plugs  are  not  infrequently  found 
in  association  with  hypernephromata. 

from  prolapse,  nine  from  heart  failure  within  eight  days  after  the  operation, 
seven  from  pneumonia,  emboli,  and  intestinal  paralysis.  He  was  able  to  get 
careful  records  of  the  remaining  cases  in  91  instances.  Of  the  patients  who 
died  with  metastasis,  it  invariably  showed  within  two  and  one-half  years. 
After  three  years,  27.7  per  cent,  of  the  patients  were  still  living,  and  at  the  end 
of  five  years,  25  per  cent. 
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Braasch  reports  a  primary  death-rate  of  11  per  cent,  and  a  five  years' 
cure  in  10  per  cent,  of  the  patients. 

The  lesson  from  these  statistics  is  that  every  suspected  case  should  be 
investigated  and  treated  as  early  as  possible,  and  there  can  be  no  doubt  that 
under  this  plan  the  number  of  patients  permanently  cured  will  increase  in  thG 
same  proportion  as  observed  in  cancer  in  other  parts  of  the  body. 


CHAPTER   XXVI. 
SURGICAL  TREATMENT  OF  BRIGHT'S  DISEASE. 

GENERAL  CONSIDERATIONS. 

In  its  application  to  Bright's  disease,  surgery  trenches  upon  a  field  pecu- 
liarly the  property  of  internal  medicine.  Practitioners  of  medicine  since 
Richard  Bright,  who  made  known  the  disease  which  bears  his  name,  have  gone 
on  treating  patients  suffering  with  nephritis  without  the  remotest  idea  of  any 
assistance  from  surgery.  The  conception  and  practical  application  of  surgical 
operation  to  the  treatment  of  nephritis  we  owe  to  the  late  George  M.  Edebohls, 
who  reported  his  first  experience  in  the  Medical  News,  1899,  Ixxiv,  481. 

Etiology. — True  Briglit's  disease  must  be  clearly  distingaiished  from  infec- 
tious nephritis  or  its  complications.  The  term  nephritis  is  misleading,  because 
its  proper  meaning  is  definitely  associated  with  the  conception  of  inflammation, 
while  Bright's  disease  is  essentially  a  degenerative  process  of  the  cells  making 
up  the  secreting  parenchyma  of  the  kidney.  It  does  not  fall  within  the  range 
of  our  purpose  in  this  chapter  to  consider  the  evidence  upon  which  the  theories 
as  to  the  cause  of  Bright's  disease  are  based.  While  it  is  clearly  recognized 
that  an  acute  poison,  either  a  drug  like  carbolic  acid  or  a  toxin  of  some  bac- 
terial invaders  like  that  of  scarlet  fever,  can  bring  about  the  acute  degenera- 
tions of  acute  nephritis,  and  that  this  may  continue  and  develop  into  chronic 
nephritis,  it  is  not  at  all  certain  that  all  the  nephritides  are  due  to  the  irritation 
of  injurious  substances  in  the  blood.  Some  of  the  chronic  changes  may  well 
be  due  to  lack  of  inherent  vitality  in  the  secretory  cells  or  to  improper  circu- 
lation of  the  blood.  It  is  this  last  idea  that  inspired  Edebohls.  No  more  can 
we  consider  the  complicated  pathological  and  clinical  findings.  The  reader  is 
referred  to  the  many  text-books  on  medicine  for  this  information.  Here  we 
will  but  recall  the  elemental  facts  in  regard  to  the  condition. 

Pathology  and  Symptoms. — In  acute  nephritis,  or,  as  it  is  better  called, 
acute  parenchymatous  nephritis,  the  connective  tissue  framework  of  the  kidney 
is  unaffected,  there  is  the  well-knowTi  cloudy  swelling  of  the  tubules  and  glom- 
eruli.    In  some  instances  the  change  is  mostly  glomerular.     In  such  cases  the 
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urine  is  scanty,  containing  albumin,  blood  cells,  and  many  casts;  the  chlorids 
are  not  well  excreted  and  there  is  an  accumulation  of  water  in  the  tissues, 
known  as  edema,  or  in  the  body  cavities  as  ascites.  If  the  tubules  are  much  in- 
volved there  follow  vomiting,  headache,  uremic  convulsions,  and  in  the  extreme 
cases  convulsions  and  death.  Geraghty  and  Rowntree  have  shown  that  phenol- 
sulphonephthalein  is  well  excreted  so  long  as  the  tubules  are  intact,  but  in  the 
extreme  cases,  in  the  last  stages,  scarcely  at  all.  The  fact  to  be  remembered 
in  connection  with  acute  nephritis  is  that  in  many  cases  it  spontaneously  and 
rapidly  recedes  and  leaves  apparently  normal  organs. 

Chronic  nephritis  is  divided  into  two  groups,  the  parenchymatous  and  the 
interstitial  cases  being  clearly  distinct,  although  the  parenchymatous  in  its  end 
stages  may  closely  resemble  the  end  stages  of  the  interstitial  variety.  In  the 
milder  parenchymatous  cases  there  occur  the  edemas  and  dropsies  and  urine 
findings  of  the  acute  glomerular  disease,  and  in  the  last  stages,  in  addition  to 
these,  uremia  and  coma.  In  the  chronic  interstitial  type  the  glomeruli  are 
but  little  affected,  the  disease  consisting  of  atrophy  of  the  tubules  and  over- 
growth of  the  intertubular  connective  tissue ;  the  urine  is  increased  in  amount, 
contains  few  casts,  often  no  albumin,  and  a  dye,  like  phenolsulplionephthalein, 
is  poorly  excreted.  The  substances  accumulating  in  the  blood  lead  to  arterio- 
sclerosis, high  blood  pressure,  hypertrophied  heart.  In  the  end  there  is  uremia 
and  exitus. 

The  gravity  of  chronic  nephritis  rests  in  the  generally  accepted  belief  that 
it  is  steadily,  although  usually  slowly,  progressive,  and  that  once  set  going  it 
does  not  hold  up,  and  is  not  influenced,  except  symptomatically,  by  any  known 
treatment. 

fflSTORY  OF  SURGICAL  TREATMENT. 

George  M.  Edebohls  conceived  the  idea  of  improving  or  curing  Bright's 
disease  by  decapsulation  of  the  kidney  and  by  the  establishment  of  numer- 
ous new  depurating  anastomotic  vessels  by  way  of  the  surface  of  the  kid- 
ney. Edebohls  was  led  to  the  conclusion  that  such  an  artificial  vascularization 
would  improve  most  and  cure  some  cases  of  Bright's  disease  by  noting  the 
fortunate  effects  in  three  out  of  five  cases  in  which  he  had  fixed  the  kidney 
with  a  partial  detachment  of  its  capsule,  in  the  presence  of  a  unilateral  chronic 
renal  inflammation.  His  first  case  was  that  of  a  woman,  twenty  years  old, 
operated  upon  January,  1898,  sufferiug  from  mobility  of  both  kidneys  and  an 
interstitial  nephritis.  Albumin  and  casts  disappeared  permanently  from  the 
urine  one  month  after  the  operation,  and  a  year  later  she  was  well. 
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Edebohls  next  states  (1001)  :  ''Ejicouraged  by  the  permanent  cures  of 
chronic  nephritis,  I  have  during  the  recent  years  performed  nephropexy  by 
preference  upon  patients  suffering  from  chronic  Bright's  disease.  Of  191, 
therefore,  upon  whom  nephropexy  was  performed,  16  suffered  from  a  chronic 
inflammation  of  one  or  both  kidneys." 

It  is  interesting  to  know  that  Edebohls'  first  idea  w^as  that  the  cure  of 
Bright's  disease  in  several  of  his  cases  was  due  to  the  correction  of  a  displace- 
ment of  the  kidney ;  it  did  not  occur  to  him  until  later  that  the  decapsulation 
was  the  efficient  agent. 

Dieulafoy  enters  a  protest  against  designating  as  Bright's  disease  either 
those  cases  in  which  the  sole  symptom  is  albuminuria  with  casts  in  the  urine, 
or  those  in  which  but  one  kidney  is  affected.  If  one  of  the  kidneys  re- 
mains free,  the  secretion  of  the  urine  is  sufficiently  assured  to  obviate  the 
uremic  sequelse,  and  the  case  cannot  properly  be  labeled  one  of  Bright's  disease, 
but  must  simply  be  designated  as  a  unilateral  chronic  nephritis. 

Edebohls  considered  that  decapsulation  was  indicated  in  all  varieties  of 
chronic  nephritis.  His  conclusion  is  expressed  as  follows :  ''I  am  ready  to 
operate  upon  any  patient  with  chronic  Bright's  disease  who  has  no  incur- 
able complication,  or  one  absolutely  forbidding  the  use  of  an  anesthetic,  and 
whose  probable  expectation  of  life  without  operation  is  not  less  than  a 
month." 

JReginald  Harrison  {Lancet,  1896,  i,.  18)  arrived  at  a  somewhat  similar  con- 
clusion by  a  totally  different  path.  He  operated  upon  three  cases,  in  the  first 
of  which  he  cut  down  upon  the  kidney  of  a  young  man  eighteen  years  of  age, 
who  had  scarlatinal  nephritis,  expecting  to  find  a  suppurating  kidney.  Instead 
of  this,  he  found  a  kidney  distended  with  inflammatory  products  and  closed  the 
wound.  There  was  a  free  discharge  of  blood  and  urine  for  several  days,  and  the 
w^ound  healed  in  the  course  of  ten  days.  After  this  incision  the  excretion  of 
urine  became  far  more  abundant  and  the  albumin  gradually  and  completely 
disappeared. 

He  operated  again,  this  time  upon  a  man  fifty  years  of  age  for  a  stone  in  the 
right  kidney,  associated  with  pain,  hematuria,  and  albuminuria ;  he  opened  and 
explored  the  kidney  but  found  no  stone.  There  was  a  prolonged  discharge  of 
blood  and  urine,  and  following  this  operation  the  urine  became  normal.  He 
operated,  a  third  time,  upon  a  woman,  forty-four  years  old,  with  hematuria  and 
occasional  albuminuria,  believing  she  had  a  calculus,  and  found  a  swollen,  tense 
left  kidney.  The  patient  made  a  complete  recovery  following  a  free  drainage 
of  the  urine,  with  some  blood. 

He  argued  that  the  cure  was  effected  by  relieving  the  tension,  the  operation 
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in  each  case  being  a  simple  section  of  the  capsule  of  the  kidney  without  decap- 
sulation. 

Let  us  consider  Edebohls'  results : 

Edebohls'  Results  in  Seventy-two  Cases  of  Nephritis. 


Variety  of 
nephritis 

Deaths 

occurring 

within  two 

weeks  of 

operation 

Ulterior 

deaths 

from 

chronic 

nephritis 

Ulterior 
deaths 
from 
other 
causes 

Unim- 
proved 

Improved 

Cured 

Result 
unknown 

Total 

Chronic  inter- 
stitial .  , 

Right    chronic 
interstitial  and 
left    chronic 
diffuse 

Chronic  dif- 
fuse  

Chronic  paren- 
chymatous. .  . 

Total 

4 

2 
1 

8 

4 

1 
13 

2 

1 

3 

3 
9 

1 

2 
3 

4 

1 

13 

2 
20 

10 

1 

3 

3 
17 

3 
3 

31 

4 
25 

12 

72 

In  the  seventeen  cured  cases,  ten  are  labeled  chronic  interstitial,  three 
chronic  parenchymatous,  three  chronic  diffuse,  and  one  chronic  interstitial  on 
the  left  side — left  chronic  diffuse. 

The  average  time  it  took  the  urine  to  clear  up  was  eight  months ;  in  one 
case,  it  was  one  month,  in  another  two,  and  in  yet  another  three.  The  remain- 
ing cases  took  varying  periods  up  to  twenty  and  thirty  months.  The  average 
length  of  time  since  the  seventeen  operations  was  four  years. 

This  matter  is  one  of  such  importance  that  in  conclusion  we  summarize  Ede- 
bohls' statements :  Of  sixteen  sufferers  from  chronic  nephritis  who  came  to 
him  for  operation,  in  whom  death  was  immediately  imminent  by  virtue 
of  the  disease,  nine  were  saved  by  operation,  while  in  seven  the  attempt  to 
save  life  failed.  Of  twenty-two  remote  deaths  none  were  due  to  operation. 
Thirteen  of  the  twenty-two  ultimately  died  of  chronic  nephritis,  but  of  these 
only  six  received  no  appreciable  benefit.  The  rest  were  more  or  less  benefited, 
all  experiencing  decided  improvement  in  general  health  and  in  the  condition  of 
the  urine,  while  a  majority  of  the  twenty  appeared  to  be  on  the  high  road  to 
complete  health,  and  were  expected  to  figure  among  the  cures  in  the  next  report. 

The  best  results  are  obtained  in  cases  of  edema  associated  with  the  passage 
of  small  amounts  of  urine.     The  chances  of  success  lessen  in  the  following 
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order:  edema  alone,  edema  with  uremia  and  oliguria,  edema  combined  with 
uremia,  and  finally  uremia  pure  and  simple. 

Patients  with  uremia,  edema,  and  oliguria  are  more  likely  to  be  bene- 
fited than  those  with  edema  alone  or  those  with  edema  and  uremia. 

Pousson  draws  these  important  practical  conclusions:  When  uremia  is 
added  to  the  other  manifestations  or  acute  crises  of  Bright's  disease,  the  out- 
come is  less  likely  to  be  successful.  The  expectation  of  a  good  result  is  still 
less  when  there  is  a  diminution  of  the  urinary  secretion  without  edema. 

Of  the  seventeen  cures  of  chronic  Bright's  disease  obtained  as  results  of 
the  operation,  the  writer  says:  ''They  alone  in  themselves  justify  the  work 
done,  even  if  the  others  had  experienced  no  benefit." 

James  Tyson  and  C.  li.  Frazier  report  a  remarkable  case  of  a  girl  nine 
years  old,  who  had  had  a  scarlatinal  nephritis  four  years  previously.  A  year 
later  she  had  an  acute  nephritis  with  albuminuria  and  general  anasarca.  After 
repeated  relapses  she  came  under  the  observation  of  Dr.  Tyson,  with  general 
anasarca,  ascites,  albuminuria,  and  casts.  The  abdomen  was  enormously  dis- 
tended and  the  face  was  so  swollen  that  the  eyes  were  almost  closed. 

After  considerable  treatment  she  was  operated  upon  by  Dr.  Frazier,  who 
decapsulated  the  right  kidney. 

For  the  first  week  after  the  operation  the  urine  excreted,  day  by  day, 
amounted  (in  ounces)  to  2iyo,  421/0,  72yo,  102,  63/60.  In  ten  days  the 
ascites  and  anasarca  had  entirely  disappeared  and  the  albumin  had  fallen  from 
one-half  to  one-tenth  the  volume  of  the  urine  tested. 

Two  months  later  the  left  kidney  was  decapsulated,  and  three  weeks  after 
this  the  patient  was  noted  as  free  from  dropsy.  She  continued  in  apparent 
good  health  for  more  than  one  year,  when  she  died  after  exposure  during  a 
severe  winter. 

INDICATIONS  FOR  OPERATION. 

The  cases  of  acute  nephritis  following  fevers,  more  especially  the  nephritis 
associated  with  scarlatina  in  children,  occasionally  call  for  operative  inter- 
ference. In  this  group,  while  bacteria  may  be  present,  there  is,  as  a  rule,  an 
absence  of  foci  of  suppuration  in  the  kidneys.  When  pus  is  present,  such 
cases  are  perhaps  better  classified  as  surgical  kidneys,  whose  treatment  has 
been  described  in  Acute  Miliary  Abscesses  of  the  Kidney. 

The  removal  of  the  capsule  of  the  kidney  is  indicated  in  the  extreme  forms 
which  have  shown  a  high  grade  of  albuminuria,  often  associated  with  rebellious 
anasarca  passing  over  into  the  stage  of  anuria,  and  more  especially,  with  asso- 
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ciated  uremic  symptoms.  Such  cases  should  be  treated  by  decapsulation,  first 
of  one  kidney,  later  of  the  other.  ^Yhen  the  above  signs  are  present,  and  there 
is  any  evidence  of  suppuration,  then  both  decapsulation  and  nephrotomy,  for 
the  purpose  of  draining  the  pelvis  of  the  kidney,  should  be  done. 


PREPARATION  FOR  OPERATION. 

In  chronic  cases  patients  are  prepared  for  the  o|)eration  by  rest  in  bed  for 
a  few  days  or  a  week  to  lessen  the  eliminative  work  of  the  kidneys  and  to 
improve  the  heart,  as  well  as  to  permit  a  careful  preliminary  examination 
of  the  urine  and  of  the  general  physical  condition.  Further,  the  question  of 
food  and  drink  is  regulated.  The  operation  done  is  a  nephro-capsulectomy  or 
capsulectomy. 

TECHNIQUE  OF  OPERATION. 

I^itrous  oxid  and  oxygen  are  used  by  pressure  as  an  anesthetic,  and  the 
patient  is  put  face  down  on  an  Edebohls  cushion,  this  posture  making  both 
kidneys  accessible.  The  usual  incision  is  made  from  the  last  rib  at  the  superior 
lumbar  triangle  down  and  out  about  three  inches  in  length. 

The  oblique  muscles  are  drawn  aside,  exposing  the  retroperitoneal  fat, 
Gerota's  capsule  lying  under  the  quadratus  muscle  is  punctured,  and  the  kidney 
exposed.  The  kidney  is  freed  from  its  surrounding  fat  by  a  rapid,  blunt  dissec- 
tion with  the  gloved  index  finger,  and,  if  possible,  lifted  out  of  the  wound 
without  bruising  it.  A  delicate  incision  is  carefully  made  along  the  dorsum 
from  end  to  end,  only  cutting  through  the  capsule.  It  is  sometimes  easier  to 
make  the  incision  on  a  grooved  director  carried  along  under  the  capsule. 

Each  half  of  the  capsule  is  gently  stripped  off  the  cortex  and  reflected  back 
toward  the  hilum  of  the  kidney  "until  the  entire  surface  of  the  kidney  lies  raw 
and  denuded  before  the  operator"  (Fig.  410).  Care  must  be  taken  not  to  break 
or  tear  oif  bits  of  adherent  inflated  kidney  substance  with  the  capsule.  Ede- 
bohls says :  "I  have  found  the  smooth  surface  of  the  index  finger  of  the  rubber- 
gloved  hand  the  best  instrument  for  safely  effecting  the  separation  of  the  cap- 
sule proper  from  the  kidney."  The  stripped-off  capsule  is  then  cut  away  en- 
tirely close  to  the  hilum.  When  the  kidney  is  high  up,  and  only  the  lower 
pole  can  be  reached,  Edebohls  has  peeled  off  the  entire  capsule  at  a  finger's 
length  in  the  bottom  of  the  wound  and  out  of  sight,  and,  when  impossible  to 
excise  the  capsule  thus  detached,  has  left  it.     Drainage,  except  in  rare  cases, 
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is  not  necessary, 
anesthetic  twice. 


Both  kidneys  may  be  operated  on  at  once  to  avoid  giving  an 
Dressings  are  then  applied  and  the  patient  is  put  to  bed. 


Fig.  440. — Decapsulation  of  the  Kidney  fuk  NEPHRrns.  The  fatty  capsule  is  drawn 
away  from  the  kidney  exposing  the  true  capsule,  through  which  an  incision  is  made 
along  the  convex  border  of  the  kidney  from  pole  to  pole.  The  capsule  is  then  stripped 
off  with  a  dissector  or  the  finger.  This  method  was  originally  introduced  by  the  late 
George  H.  Edebohls. 

If  there  is  much  edema  a  protective  drain  should  be  inserted.  Duration  of 
the  operation  is  from  a  half  hour  to  one  hour.  The  patient  is  kept  in  bed 
from  two  to  three  weeks. 


RESULTS  OF  OPERATION. 

The  sequelae  of  the  operation  showed  marked  improvement  in  the  cardio- 
vascular system,  which  forms  the  surest  indication  of  progress  toward  recovery. 
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Cases  in  which  the  heart  is  simply  hypertrophied  are  safe,  but  if  there  is  any 
decided  dilatation  or  aortic  regurgitation,  the  operation  ought  not  to  be  done. 
Nine  cases,  in  which  there  was  an  albuminuric  retinitis,  all  died  within  a  year 
of  the  operation. 

A.  Pousson  ("Chirurgie  des  Nephrites,"  Paris,  1909),  who  has  written 
elaborately  upon  this  subject,  prefers  nephrotomy  with  drainage,  associated 
with  antiseptic  irrigations  of  the  pelvis  of  the  kidney,  to  decapsulation,  and, 
further,  does  not  claim  to  cure,  but  to  ameliorate  the  disease,  relegating  the 
question  of  the  curative  surgical  treatment  to  a  consideration  of  Edebohls' 
claims  and  operation. 

Although  nearly  fifteen  years  have  elapsed  since  Edebohls'  publication  and 
the  treatment  is  but  little  practiced,  a  careful  perusal  of  his  clinical  records  is 
still  inspiring.  Careful  studies,  both  by  animal  experiments  and  human  au- 
topsy, have  tended  to  show  that  there  is  no  permanent  betterment  of  the  cir- 
culation. Undoubtedly  the  freeing  of  the  capsule  in  the  swollen  kidneys  of 
acute  and  chronic  parenchymatous  nephritis  brings  a  temporary  improvement 
and  may  tide  the  patient  over  a  crisis.  Our  personal  experience  in  three  or 
four  cases  of  chronic  interstitial  and  chronic  parenchymatous  nephritis  has  not 
been  such  as  to  lead  us  to  much  hope  in  the  method,  although  there  has  been 
no  injurious  effect.  In  one  case  of  chronic  parenchymatous  nephritis  the  com- 
parative functions  of  the  two  sides  were  carefully  studied  and  then  one  kidney 
decapsulated.  After  the  operation,  by  means  of  the  functional  tests,  the  two 
sides  were  studied  for  months  and  no  improvement  and  no  loss  of  function 
noted  in  the  decapsulated  kidney. 

The  entire  subject  is  really  in  need  of  most  searching  investigation,  based 
on  more  cases  in  individual  hands,  where  uniformity  in  investigation  can  be 
practiced.     Even  to-day  but  little  can  be  promised. 


CHAPTER  XXVII. 

TRAUMATIC  INJURY   OF  THE  KIDNEY  AND    URETER. 

INJURIES   TO   THE  KIDNEY. 

Although  the  kidneys  seem  to  be  well  protected  by  their  anatomical  position 
deep  in  the  loin  under  the  thoracic  arch,  they  are  not  infrequently  injured  by 
violence  applied  to  the  back  or  the  abdominal  walls  in  the  form  of  a  blow 
or  crushing  force,  or  by  an  extreme  flexure  of  the  body,  or  by  severe  mus- 
cular exertion  alone.  When  both  kidneys  are  injured  other  organs  are  usually 
seriously  damaged  at  the  same  time.  Out  of  272  cases  in  Kiister's  collection, 
142  occurred  on  the  right,  118  on  the  left,  and  12  on  both  sides.  Injuries  of 
the  kidneys,  without  any  solution  in  the  continuity  of  the  skin,  are  classified  as 
subcutaneous,  as  well  as  those  accompanied  by  an  open  wound  due  to  a  stab  or  a 
bullet. 

Injury  of  the  Kidney  without  an  Opening  in  the  Skin.- — When  the  right  kid- 
ney is  injured  there  is  often  a  fracture  of  the  lower  ribs  and  a  coincident  injury 
to  the  liver.  Kllster  has  noted  fractures  l-l  times  in  278  cases.  A  horse- 
shoe kidney  has  also  been  ruptured  by  the  kick  of  a  horse  (Henry  Morris, 
''Surgical  Diseases  of  the  Kidney  and  Ureter,"  1901,  162).  There  is  no  marked 
difference  in  the  frequency  of  rupture  between  the  right  and  the  left  kidney 
(Frank). 

Injuries  may  result  in  nothing  more  than  a  decapsulation  with  or  without 
the  kidney  escaping  from  the  rent.  In  other  cases,  due  to  the  bending  of  the 
kidney  across  the  last  rib,  the  organ  may  be  torn  into  an  upper  and  lower  half. 
Again,  the  fracture  in  the  substance  may  be  stellate,  extending  to  both  poles, 
or  it  may  be  so  complete  as  to  disorganize  the  kidney  into  a  pulpy,  jelly-like 
mass  within  its  capsule.  The  pelvis  of  the  kidney  alone  may  be  ruptured,  or 
may  be  torn  off  from  its  ureter.  In  other  instances  the  kidney  has  been  severed 
from  its  vessels.  Sometimes  the  overlying  peritoneum  is  torn  and  the  organ 
escapes  into  the  abdominal  cavity. 

O.  Hildebrand  (Beitr.  z.  hlin.  Chir.,  1903,  xxxvii,  782)  reports  12  cases 
of  rupture  of  the  ureter,  in  two  of  which  the  renal  pelvis  was  likewise  torn. 

The  sequelae  of  the  ruptured  kidney  are :  in  the  first  place,  acute  symptoms 
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due  to  hemorrhage  pouring  out  behind  the  peritoneum,  often  forming  a  tumor 
of  considerable  size,  the  hemorrhage  sometimes  taking  place  within  the  peri- 
toneum; in  the  second  place,  suppuration,  or  the  formation  of  a  large  abscess, 
due  to  the  accumulation  of  blood  mixed  with  urine  in  the  loin. 

Posner  {Centrlhl.  f.  inn.  Med.,  1906,  xxvii,  307)  distinguishes  two  late 
sequelse  of  trauma  of  the  kidney,  one  due  to  bacterial  invasion,  the  other  to  the 
development  of  Bright's 
disease,  which  he  con- 
siders frequent  and 
likely  to  give  rise  to  a 
similar  affection  on  the 
opposite  side. 

Among  the  remoter 
sequelse  are  hydrone- 
phrosis, pyonephrosis, 
perinephric  abscess, 
cyst  formations  of  the 
kidney,  impervious 
ureter,  stone  in  the 
kidney,  and  aneurysm. 
In  Korte's  list  a  subse- 
quent movable  kidney 
was  noted,  and  in  sev- 
eral cases  a  hard,  in- 
durated area  persist- 
ed in  the  loin. 

Neumann  describes 
a  case  of  ureteritis  and 
cysto-pyelitis  following 
a  trauma  complicated 
by  a  secondary  gonor-  Fig.  441. — Rupture  of  Aneurysm  between  Leaves  op 
1      1  •   J?     ■  •       '  XT      1  Renal  Fatty  Capsule.     The  vast  hematoma  surrounds 

the  kidney,  spreading  up  and  down,  and  follo\ving  the 
had    another    case    in  funnel-shaped   pocket  of  the  renal  fascia.     (J.   H.   H. 

which  traumata  had  re-  Autopsy  No.  1640,  Dec.  11,  1900.) 

suited  in  the  formation  of  hydronephrosis,  which  became  secondarily  infected 
with  gonorrhea.  In  one  of  his  cases  (Ciitrlhl.  f.  Cliir.,  1906,  xxx,  267),  6  years 
after  injury,  a  nephrectomy  showed  a  malignant  papillary  cystoma. 

Symptoms. — The  cardinal  symptoms  of  rupture  of  the  kidney  are ;    shock 
and     collapse,     hematuria,     evidence     of     internal     hemor- 
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rhage,  an  increasing  area  of  dullness  or  tenderness,  forma- 
tion of  a  tumor,  often  considerable  in  size  (Figs.  441  and  442),  eleva- 
tion of  temperature,  ji e  r  i  t  o n  e  a  1  reaction,  t y  m  p any,  p a  i n, 
nausea,  simulating  peritonitis,  followed,  it  may  be  at  a  later  date  if 
absorption  does  not  take  place,  by  evidences  of  infecti  on. 

Shock  and  collapse  are  often  present  at  once  in  severe  cases,  or  may 

appear  later  with  the  evidences  of  internal  hemorrhage.     They  are  most  marked 

in  conjunction  with  extensive  associated  injuries.     If  the  lesion  is  a  slight  one 

the  jjatient  may  go  about  his  business  for  a  time,  showing  no  signs  of  illness. 

H  e  m  a  t  u  r  i  a,  one  of  the  most  significant  of  all  the  signs  of  injury  of  the 

kidney,  nearly  al- 
ways appears  with- 
in a  few  hour  s, 
though  occasionally 
it  may  be  delayed, 
as  in  a  case  of 
Korte's,  w  here  it 
appeared  on  the 
sixth  day.  The 
bleeding  m  a  y  ap- 
pear intermittently. 
The  a  m  o  u  n  t  is 
sometimes  exces- 
sive, and  the  pa- 
tient appears  to 
pass  large  quanti- 
ties of  pure  blood; 
at  other  times  it  is 

slight,  and  only  discoverable  by  the  microscope,  as  when  it  follows  the  trauma 
involved  in  palpation  of  a  movable  kidney  (Menge).  After  all  evidences  of 
hemorrhage  have  disappeared  a  spectroscopic  examination  may  still  show 
hemoglobin  in  the  urine.  Following  hematuria,  anuria  has  been  observed  lead- 
ing to  an  operation  on  account  of  suspected  rupture  of  the  bladder. 

Temporary  suspension  of  the  hemorrhage  may  be  caused  by  the  ureter  be- 
coming plugged  by  a  blood  clot,  and  when  this  is  washed  out,  the  hemorrhage 
begins  again.  It  may  also  stop  when  the  vessels  are  thrombosed,  to  reappear  if 
the  thrombus  becomes  dislodged.  Maas  observed  hemorrhage  in  65  out  of  71 
cases.  Hematuria  is  absent  in  extensive  and  complete  rupture  of  the  kid- 
ney, as  well  as  in  the  opposite  condition,  where  the  rupture  is  merely  confined  to 


Fig.  442. — Ruptured  Aneurysm,  as  in  Last  Figure,  in  Trans- 
verse Section.  The  distribution  of  the  blood  corresponds  to 
the  distribution  of  all  fluid  accumulation  in  the  renal  fascia, 
such  as  a  perirenal  abscess  or  serous  and  bloody  effusions  fol- 
lowing injury.  The  accumulation  is  in  front  of  and  behind  the 
kidney,  pressing  also  into  the  hilum  and  the  sinus  renahs. 
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the  capsule  or  the  cortex.  It  is  also  wanting  when  there  is  complete  detach- 
ment of  the  kidney  from  its  nreter.  Long  after  the  blood  disappears,  the  urine 
may  show  the  j)resence  of  albumin  and  casts. 

Internal  He m  o r  r  h  a g e. — One  of  the  most  serious  and  striking  symp- 
toms connected  with  any  extensive  injury  of  the  kidney  is  the  evidence  of  an 
internal  or  retro-  or  intra-jDeritoneal  hemorrhage,  usually  associated  with  more 
or  less  shock  and  collapse.  It  is  important  to  distinguish  between  simple  shock 
and  collapse,  from  which  the  patient  tends  to  recover  quickly  under  stimulation 
and  sustaining  treatment,  and  the  shock  and  collapse  induced  by  increasing 
hemorrhage,  when  death  may  occur  as  the  surgeon  is  supinely  looking  gn. 

The  evidences  of  such  increased  hemorrhage  are  growing  pallor,  rapidity  of 
pulse  with  diminishing  volume,  and  an  accumulation  forming  in  the  flank.  The 
area  of  dullness  is  not  affected  by  the  posture  of  the  patient.  Above  all,  the  evi- 
dence of  a  progressive  diminution  in  the  hemoglobin  is  easily  demonstrated 
by  any  of  the  familiar  instruments. 

Areas  of  Tenderness  or  Dullness. — In  the  injured  side  these 
form  one  of  the  most  striking  symptoms  of  the  renal  injury,  being  present  in 
all  cases  except  where  the  shock  is  profound  or  where  there  are  other  grave  or 
painful  injuries  for  a  time  serving  to  obscure  it. 

Formation  of  T  u  m  o  r. — A  tumor  of  considerable  size  may  be  found 
in  the  loin.  Korte  in  39  cases  found  a  tumor  in  4,  each  as  large  as  a  man's 
head.  In  one  it  was  oblong,  following  the  course  of  the  ureter.  The  average 
time  for  the  disappearance  of  the  tumor  by  absorption  is  4  weeks. 

Elevation  of  Temperatnr e. — Elevation  of  temperature,  due  to 
absorption  of  the  effusion  of  blood  without  infection,  is  one  of  the  most  charac- 
teristic signs  of  convalescence,  the  temperature  often  rising  as  high  as  102°  F. 
This  febrile  elevation  must  be  carefully  distinguished  from  that  due  to  an  infec- 
tion. In  the  non-infective  fever,  the  pulse  remains  slow  and  quiet,  while  the 
general  appearance  and  the  impression  made  by  the  condition  of  the  patient  are 
good.  Judging  by  experiences  with  extrauterine  pregnancy,  there  will  be  a 
leukocytosis  and  high  differential  count,  so  that  these  important  diagnostic  aids 
are  of  no  service  in  disting-uishing  between  the  two  conditions. 

Peritonitis.- — In  many  cases  of  kidney  injured  by  trauma,  in  a  pro- 
nouncedly brief  interval  of  time,  often  within  a  single  day,  a  markedly  dis- 
tended abdomen  associated  with  muscular  rigidity  and  vomiting  give  the  sur- 
geon grave  fears  of  infection  and  peritonitis.  These  symptoms  are  confusing. 
In  Korte's  39  cases  peritonitis,  however,  was  actually  found  only  once.  True 
peritoneal  cases  are  usually  associated  with  serious  injuries  of  the  liver  as  well 
as  the  kidney. 
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Diagnosis. — The  diagnosis  of  injuries  of  the  kidney  is  not  difficult  as  a  rule, 
although  if  the  patient  is  in  profound  collapse  it  may  take  a  day  or  two  to  get 
a  very  definite  idea  of  the  extent  and  character  of  the  injuries.  We  have  in 
these  cases  a  condition  of  shock  and  the  history  of  injury  (occasionally  there  is 
no  such  history),  and  sometimes  a  contusion  or  ecchymosis  in  the  loin,  blood  in 
the  urine,  and  a  marked  tenderness  in  the  loin,  with  or  without  an  area  of  dull- 
ness, increasing  in  size.  Associated  with  these  is  a  subsequent  elevation  of 
temperature. 

Let  the  patient,  when  brought  into  a  hospital,  be  catheterized  at  once  and 
the  urine  be  examined.  At  a  later  date  a  cystoscopic  examination  may  show 
at  once  which  is  the  damaged  side  and  the  ureteral  catheter  may  reveal  the  con- 
dition of  the  opposite  side,  a  datum  of  importance  in  case  of  operative  inter- 
ference. The  blood  should  be  examined  for  anemia,  the  kidney  region  per- 
cussed for  dullness  and  palpated  for  tenderness  or  tumor.  The  tumor  may 
grow  while  under  observation  for  several  days.  In  some  cases  there  is  much 
blood  in  the  urine  and  a  marked  amount  of  shock  with  pronounced  peritoneal 
symptoms,  conditions  which  may  closely  simulate  rupture  of  the  bladder.  In 
one  of  Korte's  cases  he  secured  bloody  urine  by  the  catheter,  but  two  hours  later, 
finding  complete  anuria,  suspected  rupture  of  the  bladder  and  made  a  supra- 
pubic opening,  which  showed  the  bladder  to  be  intact.  In  another  instance, 
suspecting  rupture  of  the  bladder,  on  account  of  intense  pain  to  the  left  of  the 
organ,  an  incision  was  made  which  also  revealed  an  intact  organ.  We  believe 
that  for  the  future,  with  these  cases  before  us,  it  will  be  well,  having  everything 
ready,  to  proceed  to  the  operation,  trying  first  the  injection  of  a  warm,  mildly 
antiseptic  fluid  into  the  bladder,  running  it  in  and  out  as  in  a  vesical  irrigation. 
If  all  the  fluid  is  returned  several  times,  suspicions  of  rupture  may  be  dismissed. 
In  event  of  an  operation  it  is  always  a  matter  of  comfort  to  the  operator  when 
the  condition  of  the  opposite  kidney  can  be  determined  cystoscopically,  for  he 
has  then  the  assurance  that  he  is  not  operating  upon  a  solitary  kidney  and, 
possibly,  that  the  uninjured  kidney  is  not  diseased. 

Treatment. — The  treatment  of  rupture  of  the  kidney  has  entered  upon  a 
new  phase  with  the  recent  and  better  methods  of  anesthesia — gas  and  oxygen, 
or  gas  aided  by  the  addition  of  a  little  ether.  Formerly,  say  twenty  years  ago, 
the  important  question  was  whether  a  patient  with  reduced  vitality  could  well 
stand  the  added  risk  of  further  reduction  due  to  chloroform  or  ether  anesthesia, 
and  a  more  or  less  protracted,  difficult  operation.  These  risks  were  so  pro- 
nounced that  the  waiting  policy  was,  as  a  rule,  adopted,  except  where  the 
patient  was  evidently  going  from  bad  to  worse.  To-day  an  experienced  surgeon 
with  a  skilled  anesthetist  ought  to  be  able  to  tide  his  patient  along  safely 
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through  an  operation  without  appreciably  lowering  the  vitality.  Where  the 
special  surgeon  and  the  skilled  anesthetist  are  not  available,  the  wisest  policy 
is  to  wait  and  watch  the  patient.  For  the  comfort  of  those  who  feel  it  wiser  to 
wait,  we  quote  the  statistics  of  Alfred  Frank  and  Korte's  Clinic: 

"In  all  our  subcutaneous  injuries  of  the  kidneys,  aside  from  those  already 
infected  and  demanding  operation  for  this  reason,  we  had  succeeded  with  a 
purely  symptomatic  treatment,  that  of  resuscitatives  in  the  beginning,  with  the 
strictest  orders  for  rest  in  bed,  using  the  icebag  and  morphia.  When  the  hemor- 
rhage persists,  ergotin,  adrenalin,  and  gelatin  injections  have  been  of  good 
service.  Later,  to  promote  absorption  of  the  exudate,  electric  sweat  baths  were 
used.  The  average  treatment  lasted  four  and  one-half  weeks,  and  not  a  single 
case  was  lost."     (Archiv  f.  hlln.  Chir.,  1907,  Ixxxiii,  546.) 

Korte  operated  twice  on  account  of  suspected  rupture  of  the  bladder,  which 
did  not  exist;  once  for  traumatic  peritonitis  where  both  liver  and  kidney  were 
seriously  injured,  with  death  from  collapse;  once  on  account  of  a  urinary 
phlegmon  with  death;  once  on  account  of  rupture  of  the  pelvis  of  the  kidney 
with  calculus  and  urinary  phlegmon  following,  where  a  nephrectomy  was  done, 
and  the  patient  recovered. 

In  other  words,  out  of  a  series  of  39  cases,  33,  or  84.02  per  cent.,  recovered, 
while  6,  or  15,38  per  cent.,  died.  Expressed  somewhat  diiferently,  out  of  30 
isolated  ruptures  of  the  kidney  only  one  patient  died. 

Expectant  treatment  is  recommended  as  long  as  there  is  profound  shock,  and 
the  character  and  extent  of  the  injury  are  uncertain.  To  this  end  abso- 
lute quiet  and  rest  are  enjoined.  The  bladder  should  be  emptied,  the  urine 
carefully  examined,  and  if  there  is  any  severe  local  pain,  an  icebag  should  be 
applied  and  hypodermics  of  morphia  should  be  given  to  diminish  pain  and 
secure  rest.  With  much  bleeding  and  the  bladder  filling  with  clots,  it  may  be 
necessary  to  wash  it  out,  even  using  an  evacuator  or  sometimes  opening  the 
bladder.  If  cystitis  has  developed  in  a  later  case,  it  is  better  to  wash  the 
bladder  out  frequently  or  to  open  it  and  let  it  drain. 

As  the  patient  begins  to  react,  and  as  long  as  there  is  manifest  improvement, 
the  waiting  and  watching  policy  must  be  continued,  keeping  an  eye  at  once  on 
the  local  symptoms  in  the  side,  on  the  urine  for  hematuria,  and  on  the  apparent 
general  conditions. 

Should  the  patient  show  diminishing  hemoglobin,  it  will  be  best  to  operate 
promptly  upon  the  affected  side,  and  if  there  is  evident  hemorrhage  (as  seen 
by  the  urine),  with  tension  and  the  formation  of  a  tumor  and  diminished 
hemoglobin,  the  side  should  be  opened  under  gas,  the  blood  clots  cleared  out, 
and  the  injury  treated.     A  tumor  may  form  in  the  side,  but  i/  the  general  con- 
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dition  of  the  patient  remains  good  we  think  it  better  to  continue  the  waiting 
plan. 

Let  an  operation  be  done  as  soon  as  there  is  elevation  of  temperature  asso- 
ciated with  quickening  pulse  and  local  tenderness — -evidences  of  infection.  It 
is  important  not  to  mistake  simple  elevation  of  temperature,  due  to  the  absorp- 
tion of  the  blood,  for  an  infection.     The  advantages  of  operation  are: 

1.  It  relieves  uncertainty  as  to  the  future  course  of  the  case,  transforming 
the  obscure  into  the  obvious. 

2.  The  source  of  hemorrhage  is  discovered ;  the  hemorrhage  promptly 
controlled. 

3.  The  early  operation  insures  against  later  infection. 

4.  Such  sequelae  as  nephritis,  hydronephritis,  and  aneurysm  are  prevented. 

5.  The  entire  kidney,  or  a  part,  may  be  saved  by  an  early  conservative 
operation. 

6.  Convalescence  is  greatly  shortened. 

7.  Much  suffering  may  be  prevented,  as  the  patient  does  not  then  experi- 
ence the  distress  of  clots  plugging  the  ureter  or  filling  the  bladder. 

The  purpose  of  the  operation  is  to  clear  out  the  blood  clots;  explore  the 
kidney  and  its  immediate  surroundings;  discover  the  source  of  hemorrhage 
with  the  character  and  extent  of  injury  done  to  the  organ ;  then,  if  possible,  to 
repair  the  damage,  or  remove  the  damaged  kidney  together  with  the  accumu- 
lated masses  of  blood.  At  a  later  step  the  operation  aims  at  clearing  out  all 
dead  tissue  and  providing  for  abundant,  free  drainage  and  removal  of  infectious 
material.  It  should  be  its  aim  also  to  discover  and  remedy  as  far  as  possible  any 
complicating  injuries  to  the  kidney  pelvis,  fracture  of  the  ribs,  injury  to  the 
liver  and. bowel,  and  peritonitis. 

The  patient  is  put  under  gas  and  oxygen  anesthesia,  a  hypodermic  of  strych- 
nin is  given,  and,  if  the  hemorrhage  has  been  severe,  a  salt  solution  infusion  is 
used.  If  there  is  any  peritoneal  reaction  or  doubt  as  to  the  conditions  of  the 
abdominal  organs,  the  incision  should  be  made  so  as  to  admit  of  the  opening  of 
the  abdominal  cavity  in  its  anterior  part.  If  no  injury  to  the  peritoneum  is 
discovered  this  may  be  closed  at  once. 

Where  a  mass  of  blood  is  found  and  cleared  out,  and  there  is  no  active 
hemorrhage,  the  wound  should  be  packed  and  drained.  By  this  means  T.  R. 
ISTeilson  {Am.  J.  Med.  8ci.,  1898,  n.  s.,  cxxxv,  54)  had  four  cases  with  three 
recoveries.     In  two  of  these  cases  there  were  enormous  tears  of  the  kidney. 

J.  G.  Andrew  (Lancet,  Lond.,  1907,  i,  213)  had  a  case  of  traumatic  rup- 
ture of  the  kidney,  which  he  treated  with  the  tampon  and  drain.  On  the  occur- 
rence of  a  secondary  hemorrhage  the  kidney  could  not  be  extirpated,  for  he  had 
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determined  by  laparotomy  that  the  other  kidney  was  absent.  If  a  rent  in  the 
kidney  is  fonnd,  it  may  be  sutured  in  this  way,  uniting  the  fractured  organ  and 
promoting  repair.  If  the  kidney  is  too  extensively  torn  to  continue  its  function, 
or  if  it  is  pulpified,  it  should  be  removed.  Sometimes  it  will  be  possible  to 
save  a  part,  but  if  the  ureter  has  been  torn  oif,  removal  will  be  necessary  in 
most  cases. 

Before  removing  one  kidney  the  condition  of  the  opposite  organ  should  be 
ascertained.  This  can  be  done  by  injecting  10  c.  c.  of  a  4  per  cent,  solution 
of  indigo-carmin  into  the  muscles  at  the  beginning  of  the  operation.  Then  on 
exposing  the  kidney  the  ureter  can  be  shut  off  for  a  few  minutes  while  the  secre- 
tion is  collecting  from  the  opposite  side  from  the  bladder. 

In  rare  cases  both  kidneys  may  be  injured,  as  in  a  case  reported  by  A.  L. 
Franklin  {Am.  J.  Surg.,  1906,  xvi,  1-8).  A  girl  16  years  old  was  run  over 
by  a  wagon ;  intense  pain,  followed  by  vomiting  and  hemorrhage  and  a  tumor 
appeared  in  the  right  side.  As  she  was  growing  weaker  an  operation  was  done 
18  hours  after  the  injury.  The  abdomen  was  opened,  the  left  kidney  found 
torn  to  pieces,  and  the  right  one  also  ruptured.  The  left  kidney  was  removed 
in  its  entirety  and  three-fifths  of  the  right  one  taken  out.  Six  months  later  the 
patient  seemed  well. 

A  stab  or  a  gun-shot  wound  of  the  kidney  demands  active  treatment  when 
the  symptoms  are  sufficient  to  indicate  that  the  weapon  or  missile  has  reached 
and  penetrated  the  kidney  substance;  that  is,  when  there  is  hematuria  or  an 
accumulation  in  the  lumbar  region,  or  the  general  condition  of  the  patient  indi- 
cates a  concealed  hemorrhage. 

In  such  cases  expose  and  explore  the  kidney,  together  with  the  surrounding 
retroperitoneal  space.  A  wound  of  the  kidney  structure  itself  may  be  treated 
by  suturing  its  capsule  or  passing  deep  sutures  through  its  structures,  followed 
by  a  free  drainage  of  the  retroi^eritoneal  space  (A.  B.  Johnson,  Ann.  Surg., 
1907,  xlv,  124). 

INJURIES   TO   THE   URETER. 

The  commonest  trauma  of  the  ureter  is  that  produced,  either  intentionally 
or  accidentally,  during  surgical  operations,  especially  in  operations  for  large 
tumors  or  malignant  growths  in  the  female  pelvis.  Such  accidents  are  usually 
noted  immediately,  and  can  almost  invariably  be  repaired.  The  general  type 
of  such  traumata  and  their  repair  are  shown  in  Figures  443  and  444. 

The  injury  next  in  frequency  is  that  associated  with  labor,  which  is  usually 
accompanied  by  extensive  injuries  of  the  bladder.    Such  accidents  may  follow  a 
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labor  immediately  or  develop  in  a  few  weeks.     Their  nature  and  treatment  are 
fully  discussed  in  Chapter  XXXIII. 

In  recent  years,  the  extensive  employment  of  the  ureteral  catheter  and  the 
use  of  injections  of  foreign  substances  have  resulted  in  not  a  few  injuries 


Fig.  443. — Operative  Injury  to  Ureter,  in  Removing  Large  Cancerous  Tumor  of 
Ovary.  The  ureter  was  so  densely  adherent  to  the  growth  that  the  piece  shown  in 
the  figure  was  resected  and  removed  with  the  tumor.  For  the  purposes  of  uretero- 
vesico  anastomosis,  the  smaU  opening  shown  was  made  in  the  bladder,  through  which 
an  instrument  was  introduced,  by  means  of  which  the  nearest  point  in  the  bladder  was 
pushed  up  in  a  cone  to  meet  the  ureter.     3^  natural  size.  (Mrs.  D.,  March  17,  1900.) 
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to  the  ureter.  Almost  every  catheterization  of  the  ureter  produces  a  slight 
injury,  as  shown  by  the  blood  present  in  the  urine.  Occasionally  rough 
or  unskillful  handling  of  the  catheter,  and  especially  of  a  styletted  instru- 
ment, such  as  is  employed  in  open-air  cystoscopy,  leads  to  a  severe  injury. 


Fig.  444. — Completed  Uretero-vesical  Anastomosis.  After  pulling  the  ureter  down 
and  displacing  the  bladder  upward,  the  anastomosis  was  effected,  after  which  the  open- 
ing made  in  the  vertex  was  closed. 

We  recently  observed  a  case  in  which  the  operator  had  perforated  the  left 
ureter  just  as  it  left  the  true  pelvis,  and  injected  a  large  amount  of  collargol 
solution  into  the  retroperitoneal  tissue.  Such  an  injury  may  be  very  serious, 
and  in  this  case  led  to  death  from  sloughing  and  infection. 

A  much  rarer  type  of  injury  is  that  which  results  from  external  force 
without  any  surface  wound.  C.  Blauel  (Beitr.  z.  hlin.  Chir.,  1906,  1,  28)  has 
carefully  searched  the  entire  literature  and  found  but  12  cases.  He  points  out 
that  the  deep  position  of  the  organ,  its  strong  structure,  and  its  comparative 
freedom  of  movement,  all  guard  against  injuries.  In  5  of  12  cases  the 
injury  was  occasioned  by  a  wagon  or  a  heavy  weight  passing  over  the  abdomen ; 
in  only  2  cases  by  a  violent  traction  on  the  body  and  resultant  pull  on  the 
ureter.    In  3  of  the  12  cases  there  was  death  from  infection  or  shock. 

P.  Wagner  (Centrlhl.  f.  d.  Krank.  d.  Ham-  u.  Sex.-Org.,  1896,  vii,  1)  has 
pointed  out  how  often  traumatic  injury  to  the  ureter  results  in  hydronephrosis. 
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In  some  of  these  injuries  there  has  been  reflex  anuria.  In  the  fresh  injury  the 
diagnosis  is  generally  most  difficult.  Usually  there  is  no  blood  in  the  urine,  as 
the  side  injured  is  cut  off  from  the  bladder.  The  appearance  of  a  tumor  imme- 
diately after  the  injury,  especially  when  associated  with  anuria,  is  very  sug- 
gestive. If  the  patient  is  not  too  much  shocked,  catheterization  of  the  ureters 
and  employment  of  the  usual  methods  will  help.  Untreated,  the  death  rate 
is  very  high.  The  proper  course  to  pursue  is  immediate  incision,  with  the  possi- 
ble repair  of  the  ureter.  When  this  is  impossible,  and  the  patient's  general 
condition  good,  nephrectomy  is  indicated.  When  the  patient's  condition  is  bad 
the  ureter  should  be  brought  out  on  the  skin  and  the  nephrectomy  left  for  a 
second  operation. 

An  occasional  source  of  injury  to  the  ureter  is  a  penetrating  bullet  or  stab 
wound.  Morris  (''Surgical  Diseases  of  the  Kidney  and  Ureter,"  1901,  ii,  332) 
reports  5  such  cases  from  the  literature.  They  are  almost  invariably  asso- 
ciated with  other  injuries;  the  diagnosis  rests  on  the  escape  of  urine,  and  as 
the  treatment  will  depend  on  the  kind  of  injury  to  the  ureter,  as  well  as  the 
associated  injuries  of  other  organs,  it  needs  no  special  mention  here. 


CHAPTER  XXVIII. 
MALDEVELOPMENT  OF  THE  KIDNEY  AND  URETER. 

The  development  of  the  kidney  from  a  toiDographical  standpoint  is  a  com- 
plicated process,  the  various  steps  in  the  growth  of  the  parenchyma  going  hand 
in  hand  with  many  changes  in  the  relative  position  of  the  entire  organ.  It  is, 
therefore,  not  surprising  that  we  find  a  great  number  of  deviations  from  the 
normal  in  this  portion  of  the  urinary  tract. 

In  the  following  description  the  classification  of  abnormalities  as  given  by 
Kiister  ("Die  chirurgischen  Krankheiten  der  Nieren,"  1.  Hiilfte,  Dtsch. 
Chirurgie,  1896)  will  be  followed  and  free  reference  is  made  to  cases  he  has 
collected  from  the  literature. 

When  meeting  with  an  anomaly  it  is  often  difficult  to  explain  its  cause, 
since  the  disturbing  factors  are  frequently  unknown  to  us ;  all  we  observe  are 
the  results.  In  many  cases,  however,  the  knowledge  of  embryology  permits  a 
fairly  accurate  surmise. 

The  disturbance  takes  place  either  in  a  very  early  stage,  in  which  case  we 
would  find  the  kidney  insufficiently  developed  and  even  in  the  embryonic  posi- 
tion; or,  in  the  later  stages,  when  we  see  the  organ  fully  developed  but  of 
peculiar  form,  or  in  peculiar  relationship  to  the  neighboring  structures  and  to 
the  vascular  centers  especially.  Renal  malformations  seldom  prevent  normal 
function,  except  when  the  minute  structures  are  involved.  Such  malforma- 
tions may  become  the  origin  of  tumors  and  as  such  endanger  life. 

The  forms  of  maldevelopment  may  be  classified  under  three  headings,  viz. : 
Maldevelopment  I.     As  to  N^umber. 
II.     As  to  Form. 
III.     As  to  Position. 

MALDEVELOPMENT   AS  TO   NUMBER. 

While  complete  absence  of  both  kidneys,  as  observed  in  monstrosities 
(acephalus  and  amencephalus)  and  other  forms  incapable  of  life,  does  not,  of 
course,  exist  in  the  living,  the  absence  of  one  kidney  is  by  no  means  rare. 
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COMPLETE   ABSENCE   OF    KIDNEY   ON   ONE   SIDE. 

To  bring  about  this  condition  the  disturbance  must  take  place  in  the  earliest 
stage  of  the  renal  anlage,  i.  e.,  during  the  third  or  fourth  week  of  embryonic 


Fig.  445. — Solitary  Ectopic  Kidney  and  Pelvic  Organs  Seen  through  a  Median 
Abdominal  Incision.  Trendelenburg  posture.  There  was  no  vagina  and  no  uterus; 
the  uterine  appendages  were  in  the  inguinal  rings,  while  the  kidney  was  a  solitary  fused 
organ.     (From  Thos.  S.  CuUen,  Ann.  of  Surg.  Gyn.  &  Obst.,  1910,  xi,  74.) 


life.  The  anlage  of  one  of  the  two  kidneys  then  either  fails  to  bud  from  the 
Wolffian  duct,  which  may  itself  be  insufficiently  developed,  or  the  anlage  passes 
through  the  first  stage,  but  becomes  arrested  and  absorbed  before  it  has  com- 


MALDEVELOPMENT    AS    TO    NUMBER.  309 

pleted  its  ascent.  The  other  kidney  goes  through  the  various  stages  of  develop- 
ment and  is  then  termed  "solitary  kidney,"  the  ''unsymmetrical  kidney"  of 
Morris. 

This  appearance  may  often  be  simulated  by  pathological  conditions  which 
cause  one  kidney  to  degenerate  and  almost  or  entirely  disappear. 

About  10  per  cent,  of  the  cases  of  complete  absence  of  one  kidney  in 
Kiister's  collection  were  found  in  newborn  babies.  In  them  the  condition  is 
usually  associated  with  other  anomalies,  such  as  imperforate  anus,  etc. 

If  the  kidney  fails  to  appear  on  one  side  there  is,  as  might  be  supposed, 
partial  or  complete  absence  of  the  corresponding  ureter  and  also,  quite  fre- 
quently, malformation  or  unilateral  deficiency  of  the  internal  generative  organs. 
Of  these  the  conducting  portions,  vagina,  uterus,  and  tubes  in  the  female,  and 
vas  deferens  and  seminal  vesicles  in  the  male,  are  more  often  affected  than  the 
glandular  organs,  ovaries,  and  testicles.  Absence  of  the  corresponding  adrenal 
body  is  less  frequent. 

L.  Polack  (These  de  Bordeaux,  1909,  ]^o.  64)  has  brought  together  from 
the  literature  264  case  reports  and  carefully  analyzed  them.  In  153  cases  both 
kidney  and  ureter  were  absent;  of  this  group  89  were  left-sided,  56  right- 
sided,  and  8  not  stated.  The  kidney  alone  was  completely  absent  20  times. 
In  41  cases  there  was  associated  maldevelopment  of  the  sexual  organs.  Such  a 
condition  is  well  shown  in  Figure  445.  The  associated  adrenal  was  absent  25 
times.  A  majority  of  the  cases  occur  in  males.  W.  F.  Braasch  {Ann.  Surg., 
1912,  Ivi,  726)  reports,  out  of  36  anomalies,  absence  of  the  kidney  6  times. 

We  have  personally  met  with  this  anomaly  in  3  cases.  In  one  there 
was  tuberculosis  of  the  kidney,  in  another  stone  and  hydronephrosis,  and  in  a 
third  stone  and  tuberculosis.  All  were  suspected  by  examination  failing  to 
show  the  ureter  on  one  side,  and  all  proved  by  cutting  down  on  both  the  kidneys 
at  operation.  In  case  1,  nothing  beyond  exploration  was  carried  out;  in  case 
2  and  3,  stones  were  removed.  Case  2  died  of  anuria  2  days  after  operation; 
case  3,  in  spite  of  the  tuberculosis,  lived  more  than  a  year. 

The  ureter  of  the  single  kidney  may  open  into  the  opposite  side  of  the  blad- 
der, or,  more  correctly  expressed,  the  ascending  kidney  may  cross  the  middle 
line  and  lodge  in  the  lumbar  region  of  the  opposite  side  (Lyon-Caen  and 
Marmier,  Bull,  et  mem.  de  la  Soc.  anat.  de  Par.,  1907,  Ixxxii,  400). 

The  single  kidney  generally  possesses  an  abnormal  number  of  vessels,  3-5 
arteries  and  3-4  veins  arising  separately  from  the  large  abdominal  trunks.  The 
vessels  on  the  side  of  the  absent  kidney  are  entirely  missing;  rarely  one  finds 
rudimentary  or  obliterated  vessels.  An  unusual  number  of  vascular  twigs 
supplying  the  fat  or  connective  tissue  in  the  renal  region  points  to  the  possi- 
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bility  of  there  being  rudiments  of  a  kidney  somewhere  in  the  tissues,  and  if 
there  is  a  number  of  large  obliterated  vessels,  it  may  be  considered  as  an  indi- 
cation that  the  kidney  has  existed  and  subsequently  become  destroyed  by  a 
pathological  process. 

The  size  of  the  single  kidney  is  often  much  in  excess  of  the  usual  dimen- 
sions, although  it  may  not  be  above  the  average.  This  compensatory  enlarge- 
ment of  the  kidney  is  believed  to  have  its  cause,  not  in  an  increase  in  size  of  the 
individual  glomeruli  or  tubules,  as  in  compensatory  hypertrophy  of  the  remain- 
ing kidney  after  nephrectomy  or  disease;  but  in  an  increase  in  their  number, 
i.  e.,  hyperplasia  of  the  individual  constituents  of  the  kidney,  brought  about 
during  the  fetal  development. 


INSUFFICIENT   DEVELOPMENT   OF   ONE   OF   THE   TWO    KIDNEYS. 
CONGENITAL   ATROPHY. 

The  rudimentary  kidney  is  found  in  two  groups:  first,  kidneys  which  de- 
velop from  only  a  portion  of  the  original  anlage,  and,  second,  kidneys  showing 
the  usual  form  and  construction,  though  much  reduced  in  size.  The  initial 
stage  of  these  changes  seems  to  occur  in  early  fetal  life.  There  is  also  usually 
a  persistence  of  the  fetal  lobulation.  The  other  kidney  nearly  always  shows 
compensatory  hypertrophy. 

1.  Between  the  complete  absence  of  one  kidney  and  the  rudimentary  kid- 
ney are  many  transition  forms,  all  of  which,  however,  show  ureter  and  vessels, 
though  often  quite  insignificant  in  development,  or  obliterated.  The  size  of 
such  a  kidney  varies  from  2  to  5  cm.  in  length,  and  1  to  3  cm.  in  width. 

The  rudimentary  kidney  may  or  may  not  have  glomeruli  and  tubules ;  the 
pelvis  and  ureter  are  represented  by  a  formless  pouch  at  the  end  of  a  tube  or  a 
solid  cord.  The  cortex  may  develop,  but  not  to  the  extent  of  producing  lobula- 
tion and  subdivision  of  the  medullary  substance.  We  then  find  one  solitary 
pyramid  or  perhaps  two  instead  of  the  usual  number.  This  would  correspond 
to  the  embryonic  stage  found  from  the  seventh  to  the  ninth  week. 

2.  A  kidney  of  abnormally  small  size  may  possess  normal  structures 
throughout,  but  more  frequently  there  are  present  atrophic  conditions  of  con- 
siderable extent,  so  much  so  that  practically  the  entire  parenchyma  consists  of 
scar  tissue.  Such  cases  stand  physiologically  on  the  same  level  with  complete 
absence  of  the  kidney. 

Whether  these  conditions  are  acquired  or  congenital  can  be  determined  by 
examination  of  the  internal  generative  organs  on  the  corresponding  side.  If 
the  renal  atrophy  is  of  later  origin  the  generative  organs  are  usually  unaffected. 
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It  is  obvioiis  that  in  operations  on  such  a  kidney  it  is  of  the  utmost  im- 
portance to  determine  whether  the  other  kidney  is  present,  and,  if  so,  whether 
it  is  functioning  or  not.  The  presence  of  an  atrophic  kidney  on  the  supposedly 
sound  side  must  lead  to  serious  consequences.  Cystoscopic  examination,  deter- 
mining the  absence  or  obliteration  of  the  ureteral  orifice,  is  the  proper  diag- 
nostic means.  An  abnormally  large  kidney,  with  compensatory  hypertrophy, 
would  suggest  an  atrophic  kidney  on  the  other  side.  Careful  study,  however, 
is  necessary  lest  the  hypertrophy  be  mistaken  for  a  pathological  enlargement. 
Fortunately  such  cases  of  insufficient  development  of  the  kidneys  are  compara- 
tively rare,  and,  according  to  Morris,  it  is  found  in  only  0.02  per  cent,  of 
autopsies.  Atrophy  due  to  pathological  causes,  however,  is  more  frequent,  0.72 
per  cent,  of  autopsies  showing  this  condition. 

W.  F.  Braasch  (loc.  cit.)  noticed  this  atrophic  condition  5  times  out  of 
36  anomalies.  Polack  (loc.  cit.),  in  a  series  of  264  anomalies,  notes  this  condi- 
tion 16  times.  In  one  little  girl  he  found  the  left  kidney  perfectly  formed,  but 
only  about  %  average  size,  and  composed  almost  entirely  of  sclerotic-appearing 
glomeruli.  This  organ  was  not  functioning ;  it  was  supplied  with  a  ureter  and 
was  tuberculous. 

It  is  quite  common  to  find  a  kidney,  in  every  other  way  normal,  deficient 
in  quantitative  function  as  compared  with  the  healthy  fellow. 

SUPERNUMERARY   KIDNEYS. 

Although  from  time  to  time  cases  have  been  recorded  where  more  than  two 
kidneys  were  said  to  have  been  present,  it  is  doubtful  whether  the  observations 
have  always  been  correct.  We  know  that  there  are  kidneys  which  are  divided 
by  a  horizontal  cortical  column  into  two  entirely  separate  organs  with  separate 
ureters  (partial  or  complete).  Such  kidneys  have  a  deep  transverse  groove 
so  marked  as  to  awaken  the  idea  that  we  have  to  deal  with  two  kidneys  on  one 
side  instead  of  one.  Some  horseshoe  kidneys  are  so  markedly  lobulated  as  to 
resemble  a  semicircle  of  three  or  four  separate  kidneys,  especially  if  more 
than  two  ureters  are  seen  to  leave  the  parench^ona.  From  the  descriptions  of 
supernumerary  kidneys  in  the  literature  it  appears  very  probable  that  the 
majority  of  them  belong  in  this  category. 

A  true  case  of  supernumerary  kidneys  would  be  that  in  which  the  existence 
of  more  than  two  anlagen  remaining  separate  throughout  the  entire  process  of 
development  and  ascent  could  be  proven.  Double  ureters  with  double  orifices 
in  the  bladder  doubtless  develop  as  separate  offshoots  from  the  Wolffian  duct, 
but  they  are  so  close  together  that  the  kidney  blastema  surrounds  the  ureteral 
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ampullse  in  one  unbroken  mass,  which  remains  undivided  during  the  entire 
period  of  the  development ;  and  in  the  adult  we  find  kidneys  with  double  ureters 
appearing  as  elongated  organs,  displaying  merely  a  deep  transverse  groove  in 
the  middle,  although  this  may  also  be  lacking. 

Supernumerary  kidneys,  as  such,  are,  therefore,  really  not  in  existence,  but 
appear  as  separate  ureteral  anlagen  with  parenchymal  fusion  of  varying  degree. 

Watson  Cheyne  {Lancet,  1899,  i,  215)  has  reported  an  unquestionable  case 
observed  at  operation  (laparotomy).  The  left  kidney  was  in  its  normal  place 
and  was  noi'mal  in  size ;  the  same  condition  was  noted  on  the  right  side  except 
that  in  addition  to  the  normally  placed  kidney  there  was  another  4  inches  below 
it  in  the  iliac  fossa.  Another  case  is  that  of  Calabrese  {Ann.  d.  mal.  d.  org. 
genito-urin.,  1908,  xxvi,  18-11).  For  a  most  interesting  review  of  the  condition 
the  reader  is  referred  to  Gerard  {Jour,  de  Variat.  et  de  la  physiol.,  Par.,  1905, 
xli,  241-267). 

MALDEVELOPMENT  AS  TO   FORM. 

Such  abnormalities  are  produced  in  the  earliest  stages  of  development  in 
three  ways:  there  is  abnormal  growth  of  the  ureteral  bud  and  corresponding 
abnormal  arrangement  of  kidney  blastema  around  the  ureteral  ampulla,  affect- 
ing one  or  both  kidneys  separately  and  independently  from  one  another;  both 
kidneys,  being  normal  in  their  individual  anlage,  unite  with  one  another 
before  they  pass  out  of  the  pelvic  position;  or,  both  anlagen  are  abnormal 
regarding  ureteral  channel  and  form  of  kidney  blastema,  and  fuse  before 
they  ascend. 

The  following  are  the  most  important  representatives  of  these  forms  of  mal- 
development : 

THE    LOBULATED    FETAL   KIDNEY. 

"While  in  the  majority  of  kidneys  the  lobulation  disappears  to  a  certain 
extent  after  the  fourth  year,  it  may  remain  throughout  life.  The  lobulation 
corresponds  to  pyramids  or  subdivision  of  such,  the  deepest  grooves  indicating 
pelvic  divisions.  The  persistence  of  lobulation  signifies  one  of  two  conditions ; 
viz.,  (1)  that  the  growth  of  the  cortex  during  the  postfetal  stage  did  not  take 
place  vigorously  enough  to  obliterate  the  depressions  on  the  surface;  or  (2) 
that  the  cortical  columns  were  of  such  depth  that  the  usual  postfetal  cortical 
growth  was  insufficient  to  fill  the  grooves.  Most  lobulated  kidneys  have  abnor- 
mal arterial  circulation.  The  veins  are  more  apt  to  be  regular.  Lobulated 
kidneys  are  more  often  found  to  be  diseased  than  smooth  kidneys,  tuberculosis 


MALDEVELOPMENT  AS  TO  FORM. 


313 


being  especially  frequent.     On  the  other  hand  a  pathological  process  may  ac- 
centuate the  lobulated  form. 


THE    HORSESHOE   KIDNEY. 

(Ren  Arcuatus  S.  Ungulif ormis. ) 

Such  kidneys  are  caused  by  fusion  of  the  embryonic  anlagen  before  their 
ascent  out  of  the  pelvis.  Although  the  variations  of  this  form  of  maldevelop- 
ment  are  great  in  number,  they  generally  have  the  following  features  in 
common : 

1.  The  fusion  of  the  kidneys  of  the  two  sides  takes  place  at  their  lower 
poles,  because  these  are  nearer  each  other  than  any  other  part  of  the  kidney. 


Fig.  446. — Coronal  Section  of  Horseshoe  Kidney  Shown  in  Next  Figure.  The 
pelves  are  represented  plastic.  The  two  kidneys,  from  a  secretory  standpoint,  are 
independent  organs,  the  fusion  of  the  cortex  at  the  bridge  being  merely  a  narrow  strip 
of  fibrous  tissue. 

The  time  of  fusion  is  at  or  previous  to  the  seventh  week  of  embryonic  life  (Fig. 
461).  The  position  of  the  kidneys  at  that  stage  corresponds  to  the  position  of 
the  two  halves  of  the  horseshoe  kidney  in  the  adult. 

2.  The  pelves  of  the  horseshoe  kidney  are  in  front  of  the  organ,  because  at 
the  seventh  week  the  kidneys  have  not  rotated  around  their  long  axis  (Fig. 
461).  There  are  frequently  divided  ureters,  making  the  anlagen  longer  than 
usual,  and  when  they  enter  into  the  position  shown  in  Figure  461,  their  lower 
poles  are  nearer  together  than  those  of  the  shorter  anlagen  in  a  normal  case, 
the  mesoderm  between  them  being  reduced  to  a  minimum. 
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3.  The  pelves  do  not  fuse,  because  they  are  well  developed,  independent 
structures  before  the  parenchymal  fusion  takes  place. 

4.  The  vessels  of  the  horseshoe  kidney  are  more  numerous  than  usual,  and 
arise  from  the  nearest  arterial  source,  usually  at  a  low^er  level. 


Renal  artery 


A. to  bridge  of     j—,™  -„ 

horseshoe  Ky.y^||r       "Accessory' 


Fig.  447. — Horseshoe  Kidney  with  Aortic  Aneurysm.  The  aneurysm  had  been 
wired.  The  arterial  supply  was  chiefly  derived  from  one  renal  artery,  arising  in 
the  median  Une.  There  are  accessory  vessels  coming  from  the  aorta  near  its  bifur- 
cation, and  small  branches  from  each  common  iliac.  The  bridge  of  the  horseshoe 
kidney  was  found  at  the  level  of  the  aortic  bifurcation.  The  renal  pelves,  as  well  as 
the  ureters,  are  in  front.     (J,  H.  H.  Autopsy,  May  22,   1900.) 
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The  bridge  uniting  the  two  halves  of  the  horseshoe  kidney  prevents  the 
ascent  of  the  organ  beyond  the  level  of  the  aortic  bifurcation.  It  is  possible 
that  the  mesentery  of  the  alimentary  canal,  together  with  the  inferior  mesen- 
teric vessels,  forms  the  main  obstacle.  At  any  rate,  the  horeshoe  kidney  does 
not  swing  back  into  the  lumbar  pockets,  and  the  two  halves  do  not  rotate  around 
their  long  axis,  turning  hilum  and  pelvis  toward  the  aorta  and  vertebral  col- 
umn, as  in  the  case  of  a  normal  kidney.  As  a  consequence,  the  arterial  branches 
enter  the  parenchyma  mostly  behind  the  pelvis.  Thus  in  horseshoe  kidneys  we 
find  the  arteries  coming  from  the  aorta,  either  in  one  common  trunlv  arising 
below  the  mesenteric  arteries  with  several  other  smaller  branches  from  the  iliac 
arteries,  or  else,  two  separate  trunks  similar  to  the  normal  renal  arteries 
only  at  a  lower  level.  Besides  these,  however,  there  are  nearly  always 
smaller  twigs  coming  from  below  and  behind,  derivations  of  the  external  iliac, 
internal  iliac,  etc. 

As  to  the  fusion  itself,  there  are  three  degrees  to  be  mentioned : 

1.  The  connection  may  be  a  thin  fibrous  band  without  any  trace  of  paren- 
chyma in  its  interior  (Fig.  446). 

2.  The  bridge  may  be  broad  and  consist  of  cortex  alone,  the  medullary 
substance  not   participating   in   its   formation. 
This  is  the  most  frequent  form  of  horseshoe 
kidney  (Fig.  447). 

The  bridge  is  situated  at  the  aortic  bifurca- 
tion and,  while  its  posterior  surface  is  smooth 
and  flat,  anteriorly  it  is  lobulated  and  has  a 
distinct  depression  in  the  middle. 

There  are  six  separate  arteries  supplying 
the  renal  parenchyma,  all  of  which  enter  be- 
hind the  pelves.  The  pelves  are  separate,  their 
lower  calices  coming  to  within  5  cm.  of  each 
other.  The  bridge  has  a  perpendicular  zone  of 
cortical  substance  in  its  middle,  and  this  again 
appears  divided  by  a  septum  into  a  right  and  a 
left  half,  making  it  evident  that  from  the 
standpoint  of  secretion  the  two  halves  of  this 
horseshoe  kidney  are  independent  organs.  The 
horizontal  axes  of  the  two  pelves  are  directed 
outward  and  back,  the  two  rows  of  calices  pointing,  respectively,  laterally  and 
backward  (Fig.  447). 

3.  The  two  fused  kidneys  may  be  of  unequal  size,  and  the  bridge  broad 


Fig.  448. — Unilateral  Horse- 
shoe Kidney.  The  left  half 
is  the  larger.  The  ureter  of 
the  right  kidney  is  seen  to 
come  from  the  bridge.  (After 
Kiister.) 
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and  thick,  so  as  to  make  it  seem  a  portion  of  the  smaller  kidney.  The  horse- 
shoe kidney  then  presents  an  asymmetrical  appearance  on  account  of  the  distor- 
tions of  the  ureters  and  vessels  associated  with  such  forms  (Fig.  448)  (Marburg 
collection).  While  the  left  ureter  is  of  the  usual  character  found  in  horseshoe 
kidney,  the  right  divides  into  three  branches,  one  of  which  enters  the  small 


wcr 


f^lv.  of  lower  r. 


Fig.  449. — Horseshoe  Kidney  of  Remarkable  Type.  There  are  four  distinct  kidneys, 
the  upper  two  lie  in  an  approximately  normal  situation,  with  each  hilum  facing  median- 
ward;  those  of  the  two  lower  kidneys  face  downward  and  outward.  Each  kidney  has  a 
separate  pelvis  and  ureter,  the  ureters  on  same  side  unite  near  the  pelvic  brim.  The 
blood  supply  of  this  horseshoe  kidney  is  complex,  as  shown  in  the  diagram.  (From 
R.  B.  Oleson,  Chicago.) 


kidney,  while  the  other  two  go  to  the  bridge.  The  bridge  is  thus  designated  as 
a  portion  of  the  smaller  kidney.  Its  circulation,  however,  is  derived  from  the 
branches  of  the  larger  kidney. 

For  the  bridge  to  possess  an  independent  ureter  with  a  separate  orifice 
in  the  bladder  is  quite  rare.  It  is  worthy  of  note  that  the  orifice  of  the  bridge 
ureter  appears  on  the  normal  plane  of  the  vesical  trigonum,  while  the  other 
ureter,  though  belonging  to  the  higher  renal  segment,  empties  into  an  orifice 
below  and  medianward  to  the  other.  The  same  conditions  exist  as  we  shall 
see  later  in  kidneys  having  double  ureters.  The  upper  renal  pelvis  corre- 
sponds to  the  lower  vesical  orifice,  the  lower  pelvis  to  the  upper  orifice.     The 


Splenic  f\ex 


Fig.  450. — Horseshoe  Kidistey  of  Remarkable  Type.  Instead  of  fusing  at  lower  pole, 
the  kidneys  have  become  fused  by  the  upper  poles.  The  adrenal  bodies  are  likewise 
fused  into  one.  Associated  with  this  anomaly,  and  probably  the  cause  of  it,  was  a  hernia 
in  the  left  anterior  portion  of  the  diaphragm,  as  well  as  a  spina  bifida.  The  aorta  and 
the  vena  cava  passed  in  front  of  the  bridge  of  the  horseshoe  kidney.  (From  Max 
Broedel's  collection  of  embryos.) 
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ureters  are  tlien  usually  seen  to  cross  each  other.     A  very  complex  form  of 
horseshoe  kidney  is  shown  in  Figure  449. 

Horseshoe  kidneys  generally  fuse  below,  but  occasionally  the  upper  poles 

may  be  united.  Figure  450  is  a  drawing 
from  a  dissection  of  the  abdominal  vis- 
cera of  a  stillborn  bab}',  whose  kidneys 
had  fused  at  their  upper  poles.  The  en- 
tire organ  was  situated  in  a  capacious 
pocket  behind  the  aorta  and  vena  cava, 
and  on  top  of  the  bridge  was  one  large 
fused  adrenal  body.  There  was  a  spina 
bifida  and  an  enormous  diaphragmatic 
hernia  on  the  left  side.  The  large  ab- 
dominal vessels  were  drawn  considerably 
in  a  ventral  direction,  owing  to  the  trac- 
tion on  the  celiac  axis  and  superior 
mesenteric  artery,  caused  by  the  intes- 
tines lodged  in  the  left  pleural  cavity. 
The  hernial  ring  was  situated  in  the 
dorsal  half  of  the  left  dome  of  the  dia- 
phragm, and  to  it  the  intestines  were 
firmly  adherent.  The  space  between  the 
abdominal  vascular  trunks  and  the  lum- 
bar vertebrge  was  apparently  sufficiently 
large  to  enable  the  kidneys  to  ascend  in 
it.  The  fusion  of  the  upper  poles  evi- 
dently took  place  after  the  kidneys  had 
passed  out  of  the  pelvis. 

According  to  the  combined  statistics 
of  Morris  and  Socin,  the  horseshoe  kid- 
ney occurs  in  0.08  per  cent,  of  cases. 
The  statistics  furnished  by  these  two 
authors  together  cover  almost  16,000 
autopsy  records. 
The  other  three  forms  of  fusion  to  be  described  below  occur  still  mord 
rarely,  in  fact  they  are  of  extreme  rarity,  Morris  having  found  only  1  case  in 
8,178  autopsies.  These  are:  the  unilateral  elongated  kidney  {ren  elongatus), 
the  scutiform  or  shield-shaped  kidney  {ren  scutaneus),  and  the  lump  kidney 
{ren  informis). 


Fig.  451. — Unilateral  Horseshoe  Kid- 
ney. Both  kidneys  are  on  the  left  side 
of  body  and  it  is  interesting  to  note  how 
the  circulation  has  adapted  itself  to  the 
abnormal  topographical  condition  of 
the  kidney.  The  right  renal  pelvis  is 
in  front,  one  calyx  coming  from  the 
bridge.     (Path.  Museum,  J.  H.  H.) 
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UNILATERAL   ELONGATED   KIDNEY. 

(Ren  Elongatus.) 

This  is  a  form  in  which  both  kidney  anlagen  fnse  and  ascend  together  into 
one  kimbar  pocket.  It  consists,  then,  of  two  superimposed  kidneys,  the  bridge 
connecting  them  being  formed  by  functionating  renal  parenchyma. 

The  two  principal  forms  are: 


Fig.  452. — Two  Cases  of  SiGMoro  Kidney.  The  hilum  of  the  lower  faces  in  the  oppo- 
site direction  from  that  of  the  upper  kidney.  (The  right  figure  is  from  M.  C. 
Winternitz,  Johns  Hop.  Hasp.  Bull.,  1908,  xix,  229;  the  left  after  Kiister.) 

1.  Simple  elongated  kidney  (ren  elongatus  simplex) . — The 
kidneys  are  one  on  top  of  the  other,  each  hilum  being  turned  toward  the  verte- 
bral column.  The  arteries  of  both  kidneys  arise  separately  from  the  aorta,  the 
veins  accompanying  the  arteries.  The  ureters  and  pelves  are  separate,  the 
upper  passing  in  front  of  the  vessels  of  the  lower  kidney  without  crossing  the 
lower  ureter.  It  then  passes  obliquely  across  the  pelvis  to  the  other  side  of  the 
bladder  to  empty  in  the  usual  manner.  It  has,  however,  also  been  observed  to 
open  into  the  bladder  on  the  same  side.     It  seems  probable  that  such  cases  are 
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nothing  but  kidneys  with  double  pelvis  and  double  ureter,  where  the  other  kid- 
ney has  failed  to  develop.  Unilateral  elongated  kidneys  are  very  long  and 
narrow,  their  pelves  being  mostly  on  the  anterior  surface  (Fig.  451).  They 
apparently  are  instances  where  the  six-weeks'  embryonic  stage  persists.  The 
two  anlagen  ascended  not  side  by  side,  but  one  on  top  of  the  other,  in  which 
position  they  became  fused. 

2.  Sigmoid  kidney  (ren  sigmoideus)  (Fig.  452) . — Brosike  ob- 
served a  case  where  the  left  kidney  was  in  its  normal  place,  with  the  hilum  in 
its  usual  position ;  the  other  kidney,  however,  was  on  the  same  side  just  beneath 
the  left,  its  hilum  facing  the  other  way.  There  was  an  oblique  groove  where 
the  two  kidneys  had  fused,  in  which  was  seen  passing  the  ureter  of  the  upper 
kidney.  The  ureter  of  the  lower  kidney  crossed  the  sacrum  and  ran  to  the 
right  side  of  the  vesical  trigonum.  The  vessels  were  separate,  the  upper 
having  the  usual  arrangement,  while  the  lower  renal  artery  had  a  common 
origin  with  the  inferior  mesenteric.  There  was  an  accessory  renal  artery 
passing  from  the  left  common  iliac  to  the  caudal  parenchyma  of  the  lower 
kidney. 

The  ureters  in  sigmoid  kidneys  may  cross  each  other,  in  which  case  the 
crossing  takes  place  in  the  upper  pelvic  region  or  in  the  vicinity  of  the  iliac 
vessels. 

SCUTIFORM   OR   SHIELD-SHAPED    KIDNEY. 

(Keii  Scutaneus.) 

In  this  type,  also,  the  fusion  of  both  organs  takes  place  very  early,  certainly 
before  the  kidneys  have  passed  out  of  the  pelvic  stage,  which  corresponds  to  the 
age  of  four  to  six  weeks.  The  fusion  is  extensive,  involving  the  entire  length 
of  the  kidneys,  so  that  the  result  is  a  round,  flat  organ  whose  sides  appear  more 
or  less  lobulated.  Such  kidneys  are  found  in  low  position  and  generally  in  the 
midline  of  the  body,  the  sacral  hollow  being  the  favorite  location.  The  scuti- 
form  kidney  usually  possesses  two  ureters,  rarely  only  one.  There  are  two 
principal  types,  a  round  and  a  flat : 

1.  The  round  form  resembles  a  horseshoe  kidney  fused  all  the  way 
up.  In  the  central  portion  of  the  anterior  surface  are  two  depressions  from 
which  the  ureters  arise  and  into  which  the  vessels  plunge. 

2.  The  flat  form  appears  to  be  more  frequent.  The  ureters  are  on 
the  anterior  surface,  while  the  vessels  enter  and  leave  the  kidney  from  behind. 
The  kidney  shows  marked  lobulation. 

There  are  also  unilateral  scutiform  kidneys,  which  are  found  in  a  low 
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position;    the  renal  pelvis  is  in  front,  while  the  vessels  enter  from  behind  or 
from  the  sides,  coming  from  the  iliac  arteries. 

LUMP   KIDNEY. 

(Ren  informis.) 

Lump-kidney  (Fig.  453)  is,  as  the  name  signifies,  an  irregular,  shape- 
less mass,  composed  of  lobules  of  different  size.  Its  position  is  described  as 
being  just  above  the  sacral  promontory.     The  ureters,  1  to  4  in  number,  are 


V.  cavR 


Aorla 


Renal  artery 


l.Ur.  Hypog. 


Fig.  453. — Lump  Kidney  (So-Called).  This  represents  an  extreme  degree  of  fusion  of 
the  primary  depots.  The  two  renal  pelves  are  in  front,  as  is  common  in  all  such  anom- 
aUes.  The  blood  supply  is  derived  from  the  nearest  points  of  the  aorta  and  its 
branches.     (After  Kiister.) 

short  and  are  most  commonly  situated  on  the  anterior  surface;  the  ves- 
sels are  seen  near  the  upper  margin  of  the  organ,  but  may  also  be  on  the  an- 
terior as  well  as  the  posterior  surface.  They  enter  the  parenchyma  in  the 
depressions  between  the  lobules. 


MALDEVELOPMENT  AS  TO  POSITION. 

While  abnormal  position  is  noted  with  special  frequency  in  kidneys  of 
abnormal  form,  such  as  described  above,  it  is  by  no  means  exceptional  to  find  a 
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kidney  of  normal  development  in  an  nniisual  position.  Still,  it  appears  that 
the  same  factors  which  prevented  the  kidney  from  reaching  its  normal  position 
generally  caused  also  a  disturbance  of  its  form.  This  disturbance  may  be 
slight  or  severe. 

Abnormal  position  of  one  or  both  kidneys  may,  of  course,  be  produced  by 
pathological  influences,  such  as  tumors,  nephroptosis,  etc.,  in  which  instances 
the  examination  of  the  lengih  and  course  of  the  ureter  may  be  of  value  in  de- 
termining whether  the  descensus  is  congenital  or  acquired.  In  congenital  low 
kidneys  the  ureter  is  shorter  and  free  from  kinks  and  twists,  its  length  being 

determined  by  the  level  at  which  the  kidney 
has  become  fixed,  while  acquired  low  kidneys 
have  long  and  convoluted  ureters.  Further- 
more, the  vessels  of  kidneys  of  acquired  low 
position  are  much  lengthened,  while  in  con- 
genital forms  they  are  short.  In  the  follow- 
ing discussion  reference  will  be  made  only  to 
congenitally  displaced  kidneys. 

The  factors  causing  the  disturbance  are 
conceded  to  be  chiefly  of  a  mechanical  charac- 
ter, for  it  is  evident  that  two  kidneys  fused 
cannot  pass  through  the  mesentery  and  its 
vessels  and  attain  the  level  reached  by  separate 
kidneys.  Fused  kidneys  therefore  remain  ar- 
rested either  just  above  the  sacral  promon- 
tory, or  in  front  of  the  lower  lumbar  vertebrae. 
In  the  case  of  an  "elongated"  kidney  the  two 
kidneys  slide  one  on  top  of  the  other  into  the 
same  lumbar  pocket,  the  lower  kidney  coming 
to  lie  in  the  iliac  fossa  or  in  front  of  the  iliac 
vessels.  If  one  of  the  two  kidneys  fails  to 
ascend,  it  is  usually  found  at  the  brim  of  the 
pelvis  or  below,  filling  the  sacral  hollow.  The 
renal  pelvis  is  seen  in  front,  and  the  shape  of 
the  kidney  is  altered  to  fit  the  bed  in  which 
it  lies,  flattened  posteriorly  and  with  deep  an- 
terior grooves.  The  vascularization  is  also  abnormal.  Figure  455  shows  a 
right  kidney  which  was  found  in  the  sacral  hollow.  Figure  456  shows  a  kidney 
which  was  found  at  a  somewhat  higher  level. 

A  kidney  in  low  position  may  easily  be  mistaken  for  a  tumor,  especially  in 


Fig.  454. — Ectopic  Kidney  on 
Left  Side,  with  a  Normal 
Right  Kidney.  It  is  interesting 
to  note  the  origin  of  the  upper 
renal  artery  of  the  ectopic  kid- 
ney, which,  in  its  origin  and 
course,  resembles  one  of  the 
arteries  of  the  Wolffian  body  in 
the  fetus.  (From  Path.  Col- 
lection, J.  H.  H.) 
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the  female,  and  if,  in  the  case  of  a  pregnant  woman,  it  is  situated  in  the  sacral 
hollow,  it  may  become  an  obstacle  to  birth. 

The  kidney  has  been  found  in  several  peculiar  positions,  viz.,  near  the 


id  rectum 


Ectopic  ky. 
(dotted  line) 


Anterior  view     of  Kidi 


Samfi ,  showing  pelv.  and  calices 


Fig.  455. — Ectopic  Left  Kidney  with  Abnormal  Internal  Generative  Organs.  In 
the  upper  picture  the  position  of  the  kidney  is  indicated  in  dotted  Unes;  also  the  short 
ureter  leading  to  the  anterior  renal  pelvis.  In  the  lower  pictures,  an  anterior  view 
of  the  kidney  and  of  the  pelvis  and  its  ramifications  in  the  parenchyma  are  given. 
^  natural  size.     (S.,  J.  H.  H.,  April  8,  1905.) 
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inguinal  ring,  where  it  had  interfered  with  the  descent  of  the  testicle;    in  a 
congenital  umbilical  hernia,  etc. 

A  long  single  kidney  with  double  pelvis  and  ureter  is  generally  in  normal 
position,  though,  on  account  of  the  greater  length  of  the  organ,  the  lower  pole 
may  extend  into  the  iliac  fossa  and  even  below. 
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Fig.  456. — An  Unusual  Abdominal  Tumor  Shaped  Like  a  Kidney,  Situated  in  the 
Middle  Line.  The  tumor  is  embedded  in  and  adherent  to  the  omentum  and  small 
intestine  at  its  hilum,  with  hard-feeling  nodules,  suggesting  stones.  The  whole  picture  so 
closely  resembled  a  misplaced  kidney  that,  for  a  while  during  the  operation,  considerable 
doubt  existed  as  to  its  nature.  On  opening  the  omentum,  as  shown,  a  dilated  tortuous 
thrombosed  vein  was  exposed.  Examination,  after  removal,  showed  that  the  tumor  was 
a  parasitic  myoma,  undergoing  necrotic  degeneration.  (From  Edward  S.  Richardson, 
Surg.,  Gyn.  and  Obst.,  Sept.,  1910.) 
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Braascli,  in  his  36  cases,  found  4  of  ectopic  kidney.  We  have  observed 
8  cases  of  ectopic  kidney,  0  right-sided  and  2  left-sided.  In  one  of  the 
left-sided  cases  (a  colored  woman  at  the  Cambridge  Hospital,  Maryland), 
pregnancy  had  twice  been  successfully  carried  to  full  term  labor  in  spite  of  the 
kidney,  which  was  discovered  accidentally  during  a  laparotomy.    None  of  these 


Fig.  457. — Section  of  Tumor  Shown  in  Previous  Figure.  The  hemorrhagic  infiltra- 
tion of  the  degenerated  myoma,  gives  it  the  color  of  renal  parenchyma.  The  coiled 
arrangement  of  the  Ughter  areas  suggests  kidney  cortex.  This  arrangement  is  prob- 
ably due  to  a  collapse  of  the  walls  of  the  necrotic  myoma. 

kidneys  gave  any  symptoms  except  one  in  the  right  iliac  fossa,  which  contained 
a  stone,  which  was  successfully  removed.  An  interesting  parasitic  uterine 
fibroid  simulating  ectopic  kidney  is  shown  in  Figures  456  and  457. 

The  Arrangement  of  the  Vascularization  in  Abnormally  Situated  Kidneys. 
— The  arteries  always  adjust  themselves  to  the  position  of  the  kidney.  They 
arise  from  the  nearest  aortic  source.  In  extremely  low  positions  they  come 
from  the  common  iliac,  external  iliac,  crural,  etc.  It  may  even  occur  that  the 
caudal  artery  may  step  into  the  service  of  a  kidney  which  has  not  passed  beyond 
the  pelvic  stage.  Fused  kidneys  may  have  one  large  common  artery  arising 
from  the  front  of  the  aorta  above,  from  the  inferior  mesenteric,  and  usually 
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there  are  several  accessory  branches  coming  from  below.  If  the  kidney  lodges 
in  front  of  the  aorta  the  majority  of  the  vessels  enter  its  parenchyma  from 
behind  or  from  above. 


Fetal  K. 


Adult  K. 


EMBRYOLOGICAL  NOTES   ON   THE  MALDEVELOPMENT   OF  THE 
URETER  AND   RENAL  PELVIS. 

The  ureter  arises  as  a  process  from  the  hind  wall  of  the  lower  end  of  the 
Wolffian  duct.  Its  distal  end  divides  into  two  branches,  which  grow  into  the 
developing  kidney  blastema.     Each  branch  divides  again  dichotomously.     This 

process  is  repeated  until  the  calices  and 
straight  uriniferous  tubules  are  produced. 
At  first  the  ureter  opens  into  the  lower  end 
of  the  Wolffian  duct,  but  later  the  common 
piece  is  drawn  more  and  more  into  the  sinus 
urogenitalisj  until  finally  Wolffian  duct  and 
ureter  open  separately  into  that  cavity.  The 
kidneys  ascends  into  the  lumbar  region, 
causing  the  lengthening  of  the  ureteral  tube. 
From  the  Wolffian  duct  in  the  male  are 
developed  the  head  of  the  epididymis,  the 
vas  deferens,  the  seminal  vesicle,  the  ductus 
ejaculatorius ;  while  in  the  female  this  canal 
exists  only  in  rudimentary  form  as  Gart- 
ner's duct. 

1.  If  the  Wolffian  duct  and  ureter  fail 
to  shift  anteriorly  from  the  cloaca  before 
the  urorectal  septum  grows  down  to  divide 
the  rectum  from  the  bladder,  the  ureter 
opens  into  the  rectum. 

2.  If  the  ureter  does  not  separate  itself 
from  the  Wolffian  duct  but  accompanies  that  canal  in  its  journey  caudalward, 
there  results  abnormal  connection  of  the  ureter  with  those  organs  which  arise 
from  the  Wolffian  duct  (in  the  male,  vas  deferens,  seminal  vesicle,  and  ductus 
ejaculatorius;  in  the  female,  Gartner's  duct). 

3.  If  the  ureter  does  not  remain  isolated  from  the  Mlillerian  duct,  it  is 
attached  in  women  to  the  uterus  or  to  the  vagina. 

4.  If  the  ureter,  after  the  sixth  week  of  embryonic  life,  does  not  become 


Fig.  458. — Division  of  Renal  Pelvis 
INTO  Upper  AND  Lower  Branches- 
The  division  is  caused  by  an  es- 
pecially deep  column  of  cortical 
substance  (a),  which  has  forced  its 
way  almost  to  the  hilum.  After 
the  kidney  has  unfolded  itself,  as 
shown  in  the  figure  to  the  right, 
the  pelvis  becomes  an  extra-renal 
organ,  appearing  at  the  hilum  as 
a  divided  pelvis,  thus  simulating 
cases  of  precocious  branching  of 
the  ureter  during  the  embryonic 
stage. 
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detadied  from  the  "Wolffian  duct  but  accompanies  that  canal  in  its  downward 
course,  then  the  ureteral  opening  may  be  found  in  the  sinus  urogenitalis  and 
the  organs  developing  out  of  this,  i.  e.,  in  the  upper  portion  of  the  urethra  in 
both  sexes  and  in  the  vestibule  of  the  vagina  in  women. 

5.  If  the  ureter  separates  from  the  Wolffian  duct  without  opening  into  any 
cavity  it  becomes  a  blind  canal  with  an  atrophic  or  cystic  kidney  above. 

Several  theories  have  been  advanced  explaining  the  doubling  of  the 
ureter,   the  most  important  beiug  as  follows: 

1.  Sappey.  The  ureteral  aidage,  instead  of  branching  near  the  kidney 
blastema,  branches  sooner,  thus  forming  a  bifurcated  ureter. 

2.  Caudmont.  The  condition  is  brought  about  by  a  partial  fusing  together 
of  two  kidneys. 

3.  Deubierre.     There  is  a  double  evagination  from  the  Wolffian  duct. 
The  first  and  third  views  are  the  more  acceptable,  although  the  first  alone 

suffices  to  explain  all  the  various  phenomena.  As  long  as  the  actual  process  in 
embryos  has  not  been  observed,  the  question,  of  course,  can  not  be  definitely 
answered ;  nevertheless,  if  we  bear  in  mind  the  fact  that  the  division  of  the 
ureter  into  two  branches  has  been  observed  at  any  place  between  bladder  and 
kidney,  and  that,  if  entirely  separate,  the  two  ureteral  orifices  are  either  close 
together  or  more  apart,  we  must  come  to  the  conclusion  that  these  transitions 
are  all  manifestations  of  one  and  the  same  factor,  only  differing  in  degree.  ISTo 
one  will  doubt  that  a  ureter,  double  from  the  middle  of  its  course  up  to  the 
kidney,  must  have  developed  through  a  precocious  branching  of  the  original 
evagination  before  the  ampullae  become  embedded  in  the  nephrogenic  tissue 
(Figs.  458  and  460).  The  same  may  safely  be  assumed  to  have  taken  place 
in  those  cases  where  the  division  is  found  nearer  the  bladder  or  even  at  the 
bladder.  The  division  of  the  original  ureteral  bud  must  then  have  taken  place 
just  after  that  canal  branched  off  from  the  Wolffian  duct.  Another  plausible 
explanation  of  the  varying  location  of  the  point  of  division  may  be  the  surmise 
that  the  lengthening  of  the  embryonic  ureter  may  take  place  unequally  in  its 
various  portions;  viz.,  if  the  distal  or  divided  portion  stretches  while  the 
proximal  or  undivided  remains  more  or  less  anchored  close  to  the  bladder,  the 
place  of  division  will  be  found  far  down.  If  the  lengthening  is  more  uniform  in 
character,  the  place  of  division  is  found  at  a  higher  level.  In  Figure  459,  g 
and  h,  the  ureters  were  double  from  the  brim  of  the  pelvis  up.  In  n  (on  the 
right  side)  they  divide  just  outside  the  bladder,  while  in  i,  k,  1,  m,  and  n,  on 
the  left,  they  are  separate  throughout  their  entire  course. 

Such  double  ureters  apparently  either  have  their  origin,  as  has  already 
been  indicated,  and  as  we  are  inclined  to  believe,  in  two  separate  evagina- 


Fig.  459. — Dla.grams  from  Actual  Cases,  Showing  Anomalies  of  Ureters  and  Renal 
Pelves.  Above  are  cases  where  the  ureter  branches  to  form  two  separate  pelves,  just 
before  entering  the  kidney.  In  the  next  row,  the  division  takes  place  further  down,  until 
both  ureters  are  separate  in  their  entire  course;  the  vesical  orifices  are  close  together  or 
further  apart,  the  lower  one  even  reaching  the  urethra.  In  the  third  and  fourth  row  the 
ureter  branches  outside  the  hilum  at  the  point  of  first  division  into  two,  three,  four,  five 
and  even  six  separate  calices,  with  or  without  the  formation  of  a  pelvis. 
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Ur.  ampulla 


Single   pelvis 


tions  from  the  Wolffian  duct,  or  the  division  of  the  single  bud  was  so  near  the 
Wolffian  duct  as  to  appear  as  two  separate  outgrowths  (Figs.  4G0  and  461). 
At  any  rate,  the  process  must  date  back  to  the  third  or  fourth  week  of  embryonic 
life,  i.  e.,  before  the  common  duct  (portion  of  Wolffian  duct  between  kidney 
bud  and  urogenital  sinus)  becomes  widened  and  drawn  into  the  sinus.  While 
the  lower  portion  of  the  Wolffian  duct  is  thus  utilized  in  the  promotion  of  the 
growth  of  the  lateral  portion  of  the  urogenital  sinus,  the  posterior  wall  of  the 
urogenital  sinus  grows  vigorously  in  a  downward  direction,  carrying  with  it 

the  orifice  of  the  Wolffian  duct.    The 

Kjr.  blastema  /   i  .  ^  ,         •, 

orifice  is  thus  caused  to  travel  down- 
ward and  medianward  until  it  be- 
comes permanently  situated  in  the 
urethra  in  the  male,  while  in  the  fe- 
male the  Wolffian  duct  continues  to 
travel  lateral  to  the  Miillerian  duct 
(vagina)  down  to  the  outlet  (oblit- 
erated Gartner's  duct). 

During  this  process  of  expansion 
and  simultaneous  downgrowth  of  the 
Wolffian  common  duct,  the  ureters 
are  thrown  off  in  order  to  become 
attached  to  the  bladder  along  the 
line  marked  by  the  travel  of  the 
Wolffian  duct.  The  lower  ureter 
reaches  the  bladder  first  (Fig.  461), 
usually  in  the  place  where  the  normal  single  ureter  is  found,  while  the  upper 
continues  its  downward  shifting  together  with  the  Wolffian  duct  mesially  to 
the  first  attached  ureter,  until  it  also  reaches  the  urogenital  sinus.  The 
Wolffian  duct,  minus  the  ureters,  continues  to  shift  to  a  still  lower  level.  If 
the  two  ureters  are  liberated  in  quick  succession  they  will  be  found  close  to- 
gether in  the  bladder;  if  a  longer  interval  prevails  they  are  farther  apart,  so 
far  that  the  upper  ureter  may  be  carried  even  to  or  below  the  internal  urethral 
orifice. 

The  process  is  comprehensively  shown  in  the  diagrams  of  Figure  461. 
The  pictures  also  make  it  clear  why  the  ureters  cross  each  other  and  why 
the  ureter  coming  from  the  upper  part  of  the  kidney  has  a  vesical  ori- 
fice below  and  medianward  to  the  orifice  of  the  ureter  coming  from  the 
lower  part  of  the  kidney 
in  an  adult. 


Divided    pelvis 

Fig.  460. — Diagrams  Illustrating  the  Ori- 
gin OF  A  Divided  Renal  Pelvis  as  Com- 
pared WITH  THAT  OF  A  SiNGLE  PeLVIS. 


Figures  462  and  463  show  a  case  of  double  ureter 
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Besides  these  striking  malformations  just  described  there  is  a  vast  num- 
ber of  minor  degree,  many  of  which  do  not  become  recognized  until  a  care- 
ful examination  has  been  made.  These  concern  more  the  upper  part  of  the 
ureter  and  its  branches,  the  calices.  Since  they  are  of  great  importance  in 
surgery  they  have  been  taken  up  more  fully  in  Chapter  IV.  In  the  light  of 
embryological  knowledge,  however,  they  are  also  of  considerable  interest. 

1.  Malformation  as  to  Position. — While  the  usual  place  for  the  renal  pelvis 
is  on  the  mesio-posterior  region  of  the  hilum,  it  is  by  no  m<ians  always  found  in 
that  position.  We  know  that  the  kidney  rotates  around  its  long  axis  during  the 
ascent  out  of  the  pelvis,  and  at  the  eighth  week  of  embryonic  life  it  has  com- 
pleted this  rotation  (Fig.  455).  Insufficient  rotation  or  a  failure  to  rotate 
leaves  the  renal  pelvis  in  a  mesial  or  even  anterior  position.  Such  forms  are 
pictured  in  Figure  455  and  Figure  459,  t-w.  The  greater  number  of  vessels 
then  enter  the  kidney  from  behind. 

As  a  rule,  the  pelvis  enters  the  hilum  in  the  middle  third  of  the  kidney  or 
just  below;  in  cases  of  especially  long  kidneys,  however,  the  pelvis  may  run 
along  the  entire  length  of  the  organ,  giving  off  several  major  calices  in  more 
or  less  regular  intervals.  Such  forms  are  probably  due  to  precocious  divisions 
of  the  ureter. 

The  pelvis  enters  the  kidney  sometimes  very  near  the  lower  pole,  and  it 
seems  as  though  this  condition  is  brought  about  by  a  more  vigorous  development 
of  the  cranial  half  of  the  nephrogenic  tissue  and  of  the  invading  ureteral 
branches. 

The  position  and  length  of  the  ureter  are  dependent  upon  the  position  of 
the  kidney.  A  kidney  in  congenital  low  position  has  a  short,  straight  ureter 
and  a  ventral  renal  pelvis,  which  is  a  persistence  of  the  sixth-week  stage. 

2.  As  to  Form. — The  usual  arrangement  of  the  upper  end  of  the  urinary 
tract  is  a  single  pelvis  at  the  posterior  site  of  the  hilum.  This  pelvis  may  be 
intrarenal,  but  is  usually  extrarenal.  It  follows  that  the  division  into  major 
calices  may  be  found  either  within  the  sinus  renalis,  just  outside  the  hilum,  or 
some  distance  from  it.  The  number  of  calices  varies  between  2  and  6.  In 
FigTire  459  is  pictured  a  series  of  abnormal  forms  of  pelvis  and  ureter,  which 
serves  to  illustrate  the  great  diversity  which  is  found  in  the  form  of  the  upper 
end  of  the  urinary  tract. 

The  ureter  frequently  divides  into  two  branches  before  entering  the  hilum 


Fig,  461. — Four  Diagrams  Illustrating  the  Development  of  a  Kidney  with  Divided 
Pelvis  and  Double  Ureter.  The  figure  shows  why  the  ureters  cross  and  why  the 
upper  pelvis  and  ureter  drain  into  the  lower  vesical  orifice,  while  the  lower  pelvis  and 
ureter  drain  into  the  upper  vesical  orifice. 

I.  The  double  ureter  starts  from  the  Wolffian  duct  either  (a)  as  two  separate  anlagen, 
(b)  and  (c),  or  as  an  original  single  anlage  showing  a  precocious  branching  which  resembles 
a  double  anlage. 

II.  Through  expansion  of  the  lateral  portion  of  the  allantois,  the  lower  Wolffian  duct 
becomes  dilated  and  the  lower  ureter  (c)  is  the  first  to  reach  the  allantois.  The  Wolffian 
duct  (a),  carrying  the  upper  ureter  (b)  with  it,  shifts  with  the  urogenital  sinus,  in  a  down- 
ward direction,  between  the  allantois  and  the  rectum,  as  shown  by  arrows,  until  the  second 
ureter  (b)  also  becomes  implanted  in  the  bladder,  but  further  down  and  more  mesially 
than  the  first  (c). 

III.  We  here  see  a  continuation  of  the  same  process  of  advance  of  the  Wolffian  duct 
with  a  greater  separation  of  the  duct  from  the  ureter. 

IV.  The  Wolffian  duct  continues  to  travel  downward  with  the  advance  of  the  uro- 
genital sinus  and  finally  becomes  permanently  lodged  at  the  neck  of  the  bladder  (a),  in 
the  male;  in  the  female,  it  continues  still  further  down.  This  last  picture  represents  the 
final  arrangement,  as  seen  in  the  adult.  Note  that  the  original  order  a,  b,  c,  as  shown 
in  first  picture,  is  now  reversed  to  c,  b,  a,  at  the  bladder. 
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(Fig.  459,  a-n).  The  lower  division  is  generally  the  larger,  and  may  not  infre- 
quently become  distended  to  form  an  actual  pelvis,  v^hile  the  upper  division, 
remains  small  and  appears  like  the  continuation  of  the  ureter  (Fig.  459).  A 
division  in  3  branches  is  seen  in  o-s.  This  appearance  is  sometimes  simu- 
lated by  the  first  form,  i.  e.,  division  into  2  branches,  if  1  branch  divides 
again  before  entering  the  hilum.  The  lower  branch  is  known  to  do  this  oftener 
than  the  upper.  Division  in  4  branches  is  shown  in  t-v,  w  has  5,  while  x 
has  6  well  developed  calices.  Such  numerous  divisions  are  often  seen  in 
horseshoe  kidneys  and  other  fused  forms ;  the  individual  branches  then  invade 
the  parenchyma  in  many  places  and  often  considerable  distances  apart  from 
each  other. 

In  these  cases  of  ureteral  division  outside  the  hilum,  including  the  double 
ureters,  an  actual  pelvis  is  often  lacking,  although  the  point  of  division  may  be 
marked  by  a  dilatation  of  the  ureteral  lumen  (Fig.  459,  a  and  f). 

These  forms  of  ureteral  division  outside  the  hilum  may  have  their  origin  in 
a  twofold  manner : 

1.  Through  a  precocious  branching  of  the  ureter  similar  to  that  producing 
a  double  ureter,  only  the  division  is  quite  near  the  kidney  anlage.  (See  Fig. 
459.)     Through  this  the  more  pronounced  forms  are  produced. 

2.  Through  especially  deep  ingrowth  of  one  or  several  transverse  cor- 
tical columns  during  the  fetal  stages  and  subsequent  unfolding  of  the  adult 
kidney,  by  means  of  which  mechanical  process  the  pelvic  divisions  be- 
come dislodged  downward  and  appear  at  the  hilum.  Figure  77  illustrates 
this  influence  of  the  cortex  upon  the  shape  of  the  pelvis,  and  it  seems  as 
though  in  this  manner  the  majority  of  divided  pelves  of  mild  degree  are  pro- 
duced. 

In  examining  embryonic  kidneys  after  the  second  month  a  transverse  cor- 
tical column  is  often  seen  extending  across  the  entire  kidney  and  projecting  far 
into  the  sinus  renalis.  This  wedge  of  tissue  divides  the  ureteral  branches  into 
two  main  bundles  and  the  pelvis  into  two  main  branches.  After  the  kidney  has 
imfolded  itself  in  the  adult,  the  site  of  division  becomes  dislodged  to  a  lower 
level  and  appears  well  outside  the  hilum. 

If  there  are  two  or  more  cortical  wedges  growing  into  the  ureteral  branches 
the  division  of  the  pelvis  may  be  into  three  or  more  calices. 

Ureteral  divisions  and  divided  pelves  outside  the  hilum  occur,  according 
to  our  experience,  in  about  28  per  cent,  of  cases,  and  since  the  surgical  sig- 
nificance of  that  condition  is  of  considerable  importance,  a  careful  inspec- 
tion of  the  kidney  and  its  pelvis  at  the  site  of  the  hilum  should  be  made 
before  every  nephrotomy. 
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Barring  pathological  conditions,  the  pelvis  is  more  capacious  if  the  divisions 
are  inside  the  hilum  and  if  the  major  calices  are  short.  The  cubic  contents 
of  such  pelves  vary  between  10  and  20  c.  c. 

The  branching  forms,  with  long,  narrow  calices  and  without  the  formation 
of  a  definite  pelvis,  hold  only  3-10  c.  c. 


From  upper  renal  ptU  to  —i  I —  From  lower  ren.  pelv.  to 

lower  ves.  orif.   35  cm  f§fa        upper  ves  orif.  30crn 


To  tower  pely. 


Orif  of  lo«/er  uretc«* 
Orifice   »»  upper      11 


Fig.  462. — An  Actual  Case  of  Double  Pelvis  and  Double  Ureter,  Represent- 
ing THE  Most  Usual  Type.  The  distance  between  the  vesical  orifice  is  a  short 
one,  but  this  is  a  very  variable  factor.  The  crossing  of  the  ureters  is  shown  in  a 
little  diagram  to  the  right. 
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Fig.  463. — Kidney  with  Double 
Ureter  and  Two  Openings 
INTO  Bladder.  The  bladder 
is  shown  in  sagittal  section, 
with  a  speculum  introduced  in- 
to the  urethra.  The  lower  ori- 
fice, almost  at  the  neck  of  the 
bladder,  leads  to  the  upper  pel- 
vis; it  is  also  nearer  the  middle 
line.  The  other  orifice  is  in  its 
normal  position  and  usually 
corresponds  to  that  of  the 
opposite  ureter. 


Until  quite  recently,  so  far  as  surgery  is 
concerned,  the  anomalies  of  the  kidney  and  up- 
per ureter  were  regarded  as  merely  accidental 
and  usually  unimportant  findings.  As  a  rule, 
unless  some  pathological  process  sets  in,  these 
kidneys  give  no  symptoms.  Rovsing  (Ztschr. 
f.  Urol.,  1911,  V,  586)  has  reported  3  symmet- 
rical horseshoe  kidneys  which  caused  pain  by 
pressure  on  the  nerve  roots.  The  treatment  for 
this  condition  is  simple  division  of  the  bridge 
connecting  the  halves.  On  the  question  of 
pathological  processes  in  an  anomalous  organ 
too  much  information  can  not  be  acquired. 
Here  the  careful  urological  examination  with 
the  collargol  injection  is  indispensable  and 
leads  to  definite  conclusions. 

A  splendid  consideration  of  the  surgical 
possibilities  is  to  be  found  in  the  paper  of 
Dr.  Charles  Mayo  {Ann.  Surg.,  1913,  Ivii, 
511). 

In  many  sections  of  this  work  the  question 
of  the  confusions  in  diagnosis,  due  to  double 
ureter  and  pelvis,  has  been  dealt  with,  and  it 
need  not  be  considered  here.  The  usual  ar- 
rangement is  shown  in  Figures  462  and  463. 

One  other  interesting  and  important  group 
of  abnormalities  remains — that  of  the  opening 
of  ureters  outside  the  bladder. 


URETERS    (SINGLE  AND   SUPER- 
NUMERARY) WITH  ABNOR- 
MAL ORIFICES. 

It  is  about  this  class  of  anomaly  that  in- 
terest should  center,  as  sometimes  in  these  cases 
a  diagnosis  can  be  made  intra  vitam  and,  if 
made,  may  result  in  operation  and  permanent 
cure. 
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The  symptomatology  of  this  condition  is,  of  course,  extremely  varied,  de- 
pending on  various  factors,  the  position  of  the  orifice  being,  of  course,  the  most 
important.  The  most  characteristic  symptom  of  a  great  many  of  these  cases  is 
a  peculiar  variety  of  incontinence,  that  is,  a  constant  dribbling  of  urine,  asso- 
ciated with  voiding  from  the  bladder  of  larger  quantities  of  urine  from  time  to 
time.  If  this  is  the  case,  a  careful  cystoscopic  examination  of  the  bladder 
should  be  made,  together  with  a  thorough  scrutiny  of  the  external  genitals,  to 
determine  the  site  of  the  abnormal  orifice,  if  it  should  exist.  If  it  is  found,  its 
exact  position  should  be  definitely  determined,  and,  with  catheters  and  bougies, 
we  should  ascertain  the  length  and  direction  of  the  canal  which  ends  at  this 
orifice,  whether  it  leads  from  the  kidney  region,  whether  the  fluid  flowing  from 
it  is  or  is  not  urine,  whether  the  canal  is  uniform  in  caliber  or  sacculated,  and 
whether  it  is  in  communication  with  the  bladder,  which  last  may  be  easily 
determined  by  injecting  milk  or  colored  fluids  into  the  orifice  and  seeing  if  the 
urine  flowing  from  the  bladder  is  affected,  and  vice  versa.  Of  course  the  ure- 
teral orifices  should  be  carefully  searched  for  in  the  bladder,  to  determine 
whether  the  abnormal  orifice  is  of  a  single  or  of  a  supernumerary  ureter. 

The  fluid  from  the  abnormal  orifice  should  be  carefully  measured  so  that 
the  daily  capacity  may  be  known,  and  it  should  be  carefully  examined  for  pus, 
as  the  location  of  some  of  these  abnormal  openings  is  such  as  to  render  infection 
extremely  easy. 

One  should  determine  as  well  as  possible  whether  the  canal  which  opens  at 
the  abnormal  orifice  is  at  all  constricted  in  its  course  by  formations  encroaching 
on  its  lumen,  by  peculiar  twists  or  angles  in  its  course,  or,  what  is  most  com- 
mon, by  passing  through  muscular  tissue  which  may  narrow,  or  even  for  a  time 
close  the  lumen  and  thus  cause  a  light  grade  of  stenosis.  Such  stenosis,  of 
course,  results  in  hydroureter  and  hydronephrosis,  of  greater  or  less  extent, 
according  to  the  position  and  extent  of  the  obstruction ;  in  some  cases  this  is 
so  great  as  to  form  an  appreciable  tumor,  and  in  many  cases  it  results  in  more 
or  less  complete  atrophy  of  the  kidney  substance. 

Of  course  all  the  above  points  can  be  determined  in  comparatively  few 
cases,  as  in  many  instances  the  peculiar  variety  of  incontinence  mentioned 
above,  which  is  usually  the  sole  symptom  that  calls  our  attention  to  the 
condition,  is  wanting,  and  it  is  only  at  autopsy  that  the  condition  is  deter- 
mined. 

These  abnormal  openings  may  be  either  of  a  single  or  of  a  supernumerary 
ureter,  and  may  occur,  of  course,  in  either  the  male  or  female  sex. 

For  convenience  we  have  divided  and  subdivided  these  anomalies  as 
follows : 
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I.     In  the  male  genito-urinaiy  apparatus, 

1.  In  the  bladder. 

2.  In  the  urethra. 

3.  In  the  seminal  vesicle,  vas  deferens  and  ductus  ejaculatorius. 
II.     In  the  female  genito-urinary  apparatus. 

1.  In  the  urethra. 

2.  In  the  vagina. 

3.  In  the  vestibule  of  the  vagina. 

4.  In  Gartner's  canal. 

5.  In  the  uterus  or  tubes. 

III.  In  the  bowel. 

1.  In  the  rectum  and  cloaca. 

2.  In  the  intestines. 

3.  In  the  urachus  and  amniotic  cavity. 

IV.  In  case  of  congenital  absence  of  the  bladder. 

1.  In  the  urethra. 

2.  In  the  vestibule  of  the  vagina. 
V.     Blind  endings. 

The  limits  of  our  space  make  it  necessary  for  us  to  consider  only  the  more 
ordinary  conditions  found  in  the  female. 

OPENINGS   WITHIN   THE    FEMALE    UROGENITAL   APPARATUS. 

This  is  the  subdivision  of  this  subject  which,  of  course,  appeals  to  us  much 
more  than  either  double  ureter  or  abnormal  openings  of  the  male  ureter,  for, 
besides  the  fact  that  we  are  devoting  ourselves  mainly  to  the  urinary  disorders 
of  women,  this  abnormality,  in  contradistinction  to  the  other  two  just  men- 
tioned, should  be  diagnosed  during  life  and  the  condition  entirely  cured  by 
operation. 

The  symptoms,  namely,  the  peculiar  form  of  urinary  incontinence  and  the 
concomitant  skin  affections  in  the  region  of  the  vulva,  as  well  as  the  dangers 
of  infection,  and  the  utter  misery  which  many  of  the  women  suffering  with 
these  abnormalities  must  endure  unless  relieved  by  operation,  warrant  us  in 
going  into  these  conditions  in  detail. 

The  abnormal  openings  of  the  female  ureter  hitherto  reported,  consist  of 
openings  into  the  urethra,  the  vagina,  the  vestibule  of  the  vagina,  Gart- 
ner's canal,  and  the  uterus  and  tube.  A  moment's  consideration  will  show  that 
in  almost  all  of  these  that  most  unpleasant  symptom — constant  dribbling  of 
urine — will  be  present  if  the  kidney  is  capable  of  secreting,  and  this  should  call 
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our  especial  attention  to  the  case  and  cause  us  to  make  a  very  careful  examina- 
tion of  the  genitalia,  urethra,  and  bladder. 

If  the  diagnosis  is  made  correctly,  an  operation  may  be  performed  and 
complete  relief  obtained ;  if  a  wrong  diagnosis  is  made  and  an  operation  at- 
tempted the  patient  will  probably  die  of  infection  or  uremia  due  to  closure  of 
the  canal,  from  a  wi'ong  interpretation  of  the  symptoms,  while  if  the  diagnosis 
is  not  made,  the  patient,  living  in  a  state  of  constant  wretchedness,  is  always 
exposed  to  the  dangers  of  infection,  pyonephrosis,  and  death. 

Opening  of  the  Ureter  into  the  Female  "Urethra. — Although  but  few  cases  of 
this  anomaly  have  been  reported,  they  are,  nevertheless,  of  much  greater  signifi- 
cance than  the  corresponding  condition  in  the  male,  as,  owing  to  the  short 
urethra  and  the  consequent  greater  tendency  of  the  anomalous  ureter  to  open 
below  the  sphincter,  urinary  incontinence  may  occur  and  the  case  be  recognized 
during  life. 

(A)  Of  the  Single  TJketer. — One  such  case  has  been  reported  by  Thilow. 
The  case  was  that  of  an  old  woman  who  had  constantly  suffered  from  involun- 
tary passage  of  urine,  and  at  autopsy  it  was  found  that  the  right  ureter  passed 
by  the  bladder  and  opened  into  the  urethra. 

(B)  Of  a  Supernumerary  Ureter. — Cases  of  this  kind  have  been  re- 
ported by  Erlach,  Kolisko,  Tauffer  and  Velits,  and  Obici. 

In  Erlach's  case  the  woman  died  of  thrombosis  of  the  right  spermatic  vein, 
and  the  autopsy  showed  that  the  right  kidney  had  two  pelves  and  two  ureters, 
one  ureter  opening  in  the  normal  place,  the  other  (the  lower)  passing  below  the 
sphincter  and  opening  directly  into  the  urethra,  being  markedly  dilated  just 
above  the  orifice.  Although  this  ureter  opened  below  the  vesical  sphincter  there 
was  urinary  continence. 

Kolisko's  observation  was  made  at  autopsy  on  a  woman  21  years  old,  who 
had  died  of  endometritis  following  pregnancy,  and  had  never  had  any  urinary 
symptoms.  The  autopsy  showed  a  normal  kidney  and  ureter  on  the  left  side, 
while  on  the  right  side  the  kidney  had  two  distinct  pelves,  from  the  lower  of 
which  ran  a  ureter  of  normal  size  opening  in  the  usual  place  in  the  bladder, 
while  from  the  upper,  which  was  markedly  dilated,  ran  a  widened  ureter  open- 
ing into  the  urethra  just  below  the  internal  urethral  orifice,  after  forming  a 
cyst-like  dilatation  in  its  course  beneath  the  vesical  mucosa;  when  filled  with 
fluid  this  cyst  would  completely  close  the  urethral  orifice.  The  portion  of  kid- 
ney corresponding  to  this  ureter  was  much  atrophied  and  had  but  little  secreting 
substance. 

The  case  of  Tauffer  and  Velits  is  of  great  interest  from  the  fact  that  the 
condition  was  recognized  and  an  operation  performed,  with  a  perfect  result. 
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The  patient  was  a  14-year-old  girl  who,  since  birth,  had  suffered  from  constant 
dribbling  of  urine.  A  cystoscopic  examination  showed  that  both  ureteral  open- 
ings were  normally  situated  in  the  bladder,  and  that  there  was  no  evidence  of 
any  communication  between  the  two  ureters  on  the  left  side.  On  the  left  side 
of  the  posterior  wall  of  the  urethra  an  opening  was  seen,  through  which  a  ure- 
teral catheter  could  be  introduced  backward  and  to  the  left  for  quite  a  distance, 
and  through  which  urine  flowed.  Taufter  performed  epicystotomy,  introduced 
a  knobbed  sound  into  the  third  ureter,  pressed  the  knobbed  end  toward  the 
bladder  cavity  at  the  level  of  the  normal  left  ureteral  opening,  cut  down  upon 
the  sound,  so  that  it  appeared  in  the  bladder  cavity,  and  sutured  the  ureter  to 

the  bladder ;  the  superfluous  distal  portion  of  the  ab- 
normal ureter  was  treated  with  the  Paquelin  cautery 
and  obliterated. 

The  girl  made  a  complete  recovery  and  the  drib- 
bling of  urine  ceased  entirely  from  that  time  forth. 
Obici's  case  was  that  of  a  woman  dying  of  puer- 
peral fever,  at  whose  autopsy  a  doubling  of  the  ure- 
ters was  found  on  both  sides ;  on  the  right  they  both 
opened  into  the  bladder  at  the  normal  situation, 
while  the  supernumerary  left  ureter  bored  its  way 
through  the  bladder  wall  and  opened  into  the 
urethra,  forming  the  usual  cyst-like  dilatation  in  its 
passage  through  the  bladder  wall  just  before  its 
urethral  orifice  was  reached,  l^o  mention  was  made 
of  any  previous  urinary  symptoms. 

A  case  of  this  kind  relieved  by  a  very  simple 
procedure  is  shown  in  Figures  464  and  465.  A  wide 
opening  with  the  cautery  diverted  the  urine  into  the 
bladder. 
One  of  us  (Burnam)  succeeded  admirably  in  relieving  two  cases.  In  each 
there  was  a  widely  dilated  canal  running  in  the  space  between  the  vaginal  wall 
and  the  vagina  and  emptying  into  the  urethra.  In  the  one  case  there  was 
continuous  dribbling  of  urine  of  good  quality,  containing  abundant  indigo- 
carmin  on  subcutaneous  injection.  In  the  other  case  the  ureter  was  almost 
functionless,  now  and  then  discharging  but  causing  a  great  deal  of  pain  at  the 
neck  of  the  bladder.  The  first  was  in  a  young  girl  of  15  and  the  second  in  a 
woman  of  30.  In  each  case  the  same  plan  was  pursued.  The  ureter,  in  each 
case  a  supernumerary  organ  from  the  right  side,  was  opened  longitudinally 
through  the  vaginal  wall.     Then  an  opening,  also  in  a  longitudinal  direction. 


Fig.  464. — Speculum  Views 
OF  Urethral  Orifice 
OF  Ureter.  The  figure 
to  the  left  shows  it  con- 
tracted, that  to  the  right, 
relaxed;  demonstrat- 
ing the  end  of  the  proc- 
ess of  peristalsis.  The 
greatly  dilated  ureter 
opened  in  the  middle  of 
the  urethra  and  readily 
admitted  a  No.  10  Kelly 
speculum  (i.e.  10  mm. 
diam.).  (From  Guy  L. 
Hunner;  P.,  J.  H.  H., 
March  4,  1900.) 
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was  made  between  the  ureter  and  the  bladder,  the  mucous  membranes  being 
carefully  stitched  around  the  opening.     The  opening  on  the  vaginal  side  and 


Fig.  465. — Sagittal  View  of  Method  for  Treating  Dilated  Anomalous  Ureter 
Opening  into  Urethra.  The  course  of  the  ureter  was  so  close  to  the  bladder  that  by 
pressing  inward  with  the  finger  in  the  vagina,  the  ureter  was  brought  out  as  a  distinct 
prominence  in  the  bladder,  emphasized  by  distention.  Through  the  speculum  in  the 
urethra,  Dr.  Hunner  introduced  an  electric  cautery  knife  into  the  bladder  and  made  an 
opening  through  its  walls  into  the  ureter,  estabUshing  a  new  intravesical  orifice.  The 
urine,  which  had  previously  dribbled  from  the  urethra,  then  emptied  normaUy  into  the 
bladder.     (From  Guy  L.  Hunner,  J.  H.  H.,  March  4, 1907.) 

the  severed  end  toward  the  urethra  were  carefully  closed,  and,  finally,  the 
vaginal  wall. 

Opening  of  the  Ureter  into  the  Vagina. — These  cases  and  the  cases  of  the  fol- 
lowing group  have  furnished  the  greatest  number  of  examples  of  operative  inter- 
ference, as  the  cardinal  symptom,  the  constant  dribbling  of  urine,  is  present  in 
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all  of  them,  and  should  lead  us  to  make  a  most  careful  examination,  which 
will  in  time  always  be  rewarded  by  the  establishment  of  a  correct  diagnosis. 

(A)  Of  a  Single  TJeetek. — Palfyn,  Depaul,  Davenport,  Emmett,  and 
Byfort  have  each  reported  one  case  of  this  anomaly. 

Palfyn  found  a  series  of  anomalies  in  a  non-viable  fetus,  namely,  two  uteri, 
two  vagina^,  the  right  vagina  opening  into  the  rectum,  and  the  left  vagina 
receiving  the  single  ureter  which  came  from  the  two  kidneys,  which  lay  side  by 
side  and  partly  fused  in  the  sacral  hollpw. 

DepauFs  case  was  of  a  somewhat  similar  kind ;  he  found  two  completely 
separated  uteri  and  vagina?,  atresia  ani,  openings  of  the  large  and  small  intes- 
tines and  of  both  ureters  in  the  abdominal  wall,  the  right  ureter,  which  was 
markedly  dilated,  communicated  with  the  right  vagina  by  a  very  small  opening. 

Davenport  correctly  diagnosed  a  case  of  this  nature  in  a  woman  29  years 
old,  who  had  suffered  during  her  whole  life  with  incontinence  of  urine,  and  had 
been  absolutely  shut  off  from  a  participation  in  the  usual  pleasures  of  life.  Be- 
sides this  incontinence,  the  patient  voluntarily  voided  large  quantities  of  urine 
from  the  bladder  from  time  to  time,  and  she  herself  had  noticed  that  urine 
seemed  to  trickle  constantly  from  the  vagina. 

By  examination  it  was  found  that  she  had  a  ureter  opening  into  the  vagina. 
Davenport  cut  away  the  ureter  from  the  anterior  vaginal  wall  and  inserted  it 
into  the  bladder;  a  second  operation  was  found  necessary  to  close  a  vesical  fis- 
tula. The  patient  had  a  complete  recovery  and  was  entirely  cured  of  all  her 
symptoms. 

Byfort's  case  of  opening  of  the  ureter  in  the  vagina  was  operated  on  success- 
fully according  to  Davenport,  who  cites  the  case. 

Emmett's  case  was  one  of  the  ureter  opening  in  the  upper  part  oi  the  va- 
gina in  a  30-year-old  woman  who  had  always  suffered  with  urinary  inconti- 
nence. Emmett  determined  to  perform  ureteroplasty,  i.  e.,  to  form  a  canal 
along  the  upper  surface  of  the  vagina  to  a  point  in  the  base  of  the  bladder 
where  the  wall  was  thinnest,  and  he  had  succeeded  in  constructing  his  canal 
from  the  vaginal  opening  of  the  ureter  to  a  point  where  the  bladder  could  have 
been  opened  when  the  patient,  unfortunately,  died  of  an  intercurrent  pneu- 
monia. The  reason,  of  course,  for  this  extremely  difficult  operation  was  that 
the  ureter  opened  so  high  in  the  vagina  that  it  was  impossible  to  insert  its 
distal  end  into  the  bladder  wall. 

(B)  Of  a  Supernumekaky  Ureter. — Alsberg  found,  in  an  18-year-old 
girl,  who  had  always  suffered  with  incontinence  and  constant  trickling  of  urine, 
a  fistula  opening  in  the  anterior  vaginal  wall,  connected  with  a  small  vesicle 
which  lay  beside  the  bladder.    He  regarded  it  as  a  persistent  Wolffian  duct,  and 


URETERS   (SINGLE,  SUPERNUMERARY)    WITH  ABNORMAL   ORIFICES.   343 

extirpated  it  as  far  as  the  parametrium.  The  patient  died  of  pyemia,  and  at 
autopsy  it  was  found  that  this  fistulous  tract  was  a  supernumerary  ureter  lead- 
ing to  the  right  kidney,  while  the  left  kidney  also  exhibited  duplicity  of  the 
ureter. 

Milton  reports  a  case  of  the  congenital  opening  of  a  fine  canal  into  the 
vagina,  from  which  there  was  constantly  voided  an  albuminous  fluid  free  from 
urea.  Milton,  therefore,  reported  this  as  a  persistent  Gartner's  canal.  A 
ureteral  bougie,  which  he,  to  prevent  this  flow  of  fluid,  introduced  into  the 
bladder,  could  be  introduced  up  to  the  renal  origin,  and  the  case  was  undoubt- 
edly one  of  a  supernumerary  ureter  from  an  atrophic  portion  of  the  kidney 
opening  into  the  vagina. 

Conitzer  reports  a  case  of  bilateral  duplicity  of  the  ureters  on  the  left  side, 
both  opening  into  the  bladder  in  the  normal  position ;  on  the  right  side  only  the 
lower  one  did  this,  the  other,  arising  from  the  atrophic  upper  portion  of  the 
kidney,  opened  into  the  vagina  in  two  places,  with  a  sac-like  dilatation  just 
before  the  end  of  its  course.  The  fluid  voided  through  this  canal  contained  no 
urea,  and  the  canal  was,  therefore,  regarded  as  a  persistent  Wolffian  duct ;  after 
an  unsuccessful  attempt  at  extirpation  of  the  cyst,  a  laparotomy  was  performed, 
at  which  the  condition  described  above  was  found ;  the  patient  died  from  the 
effects  of  the  operation. 

Opening  of  the  Ureter  in  the  Vestibule  of  the  Vagina. — As  in  the  preceding 
group,  these  cases  are  of  especial  interest  because  they  are  often  diagnosed 
during  life,  and  have  been  operated  on  with  success. 

(A)  Of  a  Single  Uketek. — Such  cases  have  been  reported  by  Maxson, 
Baker  (two  cases),  Schwarz,  Schrader,  Bousquet,  Massari,  Seller,  Bois,  Mad- 
den, and  Colzi. 

Those  of  Schrader  and  Bousquet  were  cases  of  absence  of  the  bladder,  and 
will  be  treated  in  the  appropriate  class.  Baker's  first  case  was  that  of  a 
22-year-old  woman,  who  had  always  suffered  from  incontinence,  who  exhib- 
ited a  ureter  opening  in  the  vestibule  of  the  vagina,  below  and  to  the  left 
of  the  urethral  opening;  a  chemical  examination  showed  the  fluid  which  was 
passed  through  it  to  be  urine,  but  no  connection  could  be  shown  between  this 
canal  and  the  bladder.  An  operation  was  performed,  at  which  this  canal 
was  slit  up  fl/o  centimeters  and  the  ureter  then  inserted  into  the  bladder  in  an 
opening  artificially  made  3  centimeters  from  the  neck;  the  ureter  was  then 
covered  with  the  vaginal  mucous  membrane.  The  patient  ever  after  had 
normal  retention  of  her  urine. 

Baker's  second  case  was  in  a  girl  of  18  years,  who  had  suffered  with  partial 
urinary  incontinence  since  birth,  and  whose  left  ureteral  orifice  was  found  on 
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examination  to  be  situated  in  the  vestibule  of  the  vagina  close  to  the  external 
ureteral  meatus. 

Massari's  case  was  a  child  4  years  old,  who  had  been  operated  on  at  the 
age  of  6  months  for  a  vaginal  atresia  of  the  anus,  and  had  always  had  inconti- 
nence of  urine. 

The  condition  was  not  diagnosed  during  life,  as  the  incontinence  was 
thought  to  be  due  to  an  atonic  condition  of  the  bladder  walls,  but  at  the  autopsy, 
the  child's  death  being  due  to  a  second  operation  (a  repair  of  the  recto-vaginal 
fistula  left  from  the  first  operation),  the  following  condition  was  found:  From 
a  fused  kidney  whose  left  portion  was  atrophic,  ran  two  ureters,  the  right  one 
opening  in  the  normal  place,  while  the  left  one,  constricted  and  twisted  in  many 
portions  of  its  course,  opened  in  the  vestibule  of  the  vagina  by  a  very  fine  open- 
ing in  the  fold  of  the  prepuce.     The  vagina  was  bipartite. 

In  Seller's  case,  a  girl  18  years  old,  who  had  always  suffered  from  constant 
trickling  of  urine,  the  ureter  opened  to  the  left  of  the  external  urethral  orifice, 
as  a  ureteral  bougie  could  be  introduced  for  a  distance  of  10  centimeters  up 
this  canal.  The  introduction  of  fuchsin  solution  into  the  bladder  showed  that 
it  had  no  communication  with  the  ureter  nor  with  the  abnormal  opening,  and, 
after  complete  emptying  of  the  bladder  by  catheter,  the  urine  continued  to  come 
drop  by  drop  from  this  abnormal  opening. 

In  Bois'  case  there  had  been  constant  dribbling  of  urine,  although  the  urine 
was  also  voided  normally,  and  an  examination  showed  that  there  was  an  open- 
ing beside  the  external  urethral  orifice,  through  which  urine  came  drop  by  drop, 
and  into  which  a  sound  could  be  passed  for  a  great  distance.  Examinations 
made  with  sounds  and  with  colored  liquids  showed  that  there  was  absolutely 
no  communication  between  the  bladder  and  the  abnormal  ureter.  The  woman 
having  agreed  gladly  to  any  procedure  which  might  promise  her  some  relief 
from  her  miserable  condition,  Bois  performed  the  foUo^ving  operation.  A  per- 
manent communication  was  established  between  the  cavity  of  the  bladder  and 
the  abnormal  ureter  at  a  level  with  the  base  of  the  bladder,  this  being  done  by 
introducing  a  tenotome  with  a  knot  on  its  end  into  the  abnormal  ureter  for  a 
distance  of  4  centimeters,  a  catheter  with  a  gutter  being  introduced  into  the 
bladder  at  the  same  time ;  the  uretero- vesical  septum  was  then  cut.  This  open- 
ing was  kept  open  by  having  a  knobbed  sound  passed  through  it  every  day  for  a 
week;  finally  the  useless  peripheral  portion  of  the  abnormal  ureter  was  to  be 
treated  as  a  simple  fistula  and  extirpated,  but  this  part  of  the  operation  was 
postponed  until  a  later  time  because  of  the  discovery  that  the  patient  had 
become  pregnant. 

In  Colzi's  case  the  characteristic  symptom,  constant  dribbling  of  urine  with 


URETERS   (SINGLE,  SUPERNUMERARY)   WITH  ABNORMAL  ORIFICES.    345 

regular  voiding  from  time  to  time,  had  been  present  from  birth,  and  an  exam- 
ination disclosed  the  fact  that  the  abnormal  opening  was  just  beside  the  hymen. 
Through  this  opening  a  sound  could  be  introduced  for  30  centimeters,  and 
further  examination  with  colored  fluids,  etc.,  showed  that  there  was  no  com- 
munication between  this  ureter  and  the  bladder.  There  was  a  marked  dilata- 
tion of  the  abnormal  ureter  one  cm.  above  its  orifice.  From  the  bladder  700 
c.  c.  of  urine  were  voided  daily,  from  the  abnormal  orifice  600,  and  the  chemical 
and  physical  properties  of  the  urine  from  the  2  sources  were  practically  the 
same. 

The  operation  was  as  follows :  The  patient  being  put  in  the  lithotomy 
position,  the  prevesical  space  was  exposed  by  making  two  incisions,  one  bow- 
shaped,  so  made  that  the  top  of  the  bow  was  over  the  juncture  of  the  labia 
majora;  the  other,  a  vertical  incision,  running  from  the  top  of  the  curved  in- 
cision upM'ard  over  the  mons  veneris,  and  cutting  the  roots  of  the  clitoris.  The 
urethra  and  vagina  being  pressed  downward,  the  lower  portion  of  the  pubic 
arch  was  chiseled  away  for  a  distance  of  l^/o  centimeters.  The  bladder  was 
then  laid  free  on  its  left  side,  and  a  T-shaped  incision  made  at  the  place 
where  the  ureter  usually  enters ;  the  peripheral  portion  of  the  abnormal 
ureter  was  then  freed  from  its  attachments  and  removed  by  knife  and  cautery, 
and  the  proper  end  sutured  into  the  T-shaped  opening  in  the  bladder  with  fine 
silk;  the  flaps  of  the  T-shaped  vesical  incision  were  then  closed  over  it  so  that 
some  approach  to  a  sphincteral  condition  might  be  obtained.  A  catheter  in  the 
bladder  and  a  sound  in  the  ureter  naturally  aided  the  operation ;  healing  took 
place  per  primam.  The  patient  was  relieved  of  all  her  unpleasant  symptoms, 
and  a  cystoscopic  examination  showed  a  sufficiently  wide  ureteral  opening  of 
elliptical  form,  through  which  the  urine  flowed  with  perfect  ease. 

In  Maxson's  case,  the  diagnosis  of  a  ureter  opening  abnormally  just 
beside  the  external  urethral  orifice  was  made  by  careful  examination,  the  use 
of  sound,  etc.,  in  a  girl  who  had  always  had  the  characteristic  sjanptom  of 
incontinence  with  voiding  of  larger  quantities  of  urine  at  intervals ;  the  opera- 
tion consisted  in  dissecting  the  ureter  up  to  the  walls  of  the  vagina,  cutting  oif 
the  unnecessary  portion,  and  at  a  convenient  place  turning  it  into  the  bladder. 
The  bladder  opening  was  made  by  the  help  of  a  catheter  introduced  into  that 
organ,  and  the  ureter  was  drawn  into  the  vesical  opening  by  means  of  a  suture 
withdrawn  with  the  catheter,  and  sutured  to  the  vesical  wall  with  catgut  liga- 
tures. The  vaginal  wall  was  finally  closed  over  the  former  site  of  the  ureter 
and  a  permanent  catheter  left  in  the  bladder.  The  healing  was  per  primam, 
and  the  patient  completely  recovered.  Two  years  after  the  operation  she  was  in 
perfect  health,  voiding  her  urine  absolutely  normally. 
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In  Schwarz's  case,  operated  on  by  Wolflcr,  where  the  usual  symptoms  were 
present,  and  where  absence  of  communication  between  bladder  and  abnormal 
ureter  was  demonstrated  by  the  usual  methods,  the  operation  was  of  interest 
because  of  the  novel  instrument  employed,  a  peculiar  variety  of  clamp  (much 
like  Dupuytren's),  one  link  of  which  was  introduced  into  the  bladder,  the  other 
into  the  abnormal  ureter.  Then,  when  the  proper  place  had  been  reached,  the 
two  links  were  screwed  together  (see  diagram),  so  that-an  opening  was  made 
between  the  bladder  and  the  ureter  by  sloughing  away  a  sufficient  portion 
of  the  intervening  tissue.  The  operation  was  not  very  successful,  although 
after  a  few  months  the  patient  had  practically  very  good  control  over  her  urina- 
tion, not  dribbling  except  after  violent  exertion  or  after  partaking  of  large 
amounts  of  tluid,  and  only  voiding  the  urine  every  three  or  four  hours.  The 
second  part  of  the  operation,  the  obliteration  of  the  distal  portion  of  the  abnor- 
mal ureter,  was  not  performed. 

Madden's  case  was  that  of  a  girl  of  16,  who  had  suffered  with  constant 
dribbling  of  urine,  with  voiding  of  larger  quantities  at  regular  intervals.  An 
examination  showed  a  small  opening  in  the  vestibule  of  the  vagina,  1/2  an 
inch  above  the  meatus,  from  which  urine  oozed  drop  by  drop,  and  into  which  a 
catheter  could  be  passed  in  the  direction  of  the  right  kidney.  Operative  inter- 
ference was  discussed,  but  was  not  carried  out. 

(B)  Of  a  Supernumerary  Ureter. — Cases  of  this  abnormality  have  been 
reported  by  Baumm,  Josso,  and  Albarran  (2  cases). 

Josso's  case  was  of  a  three-weeks-old  girl,  in  whom  a  dilated  supernumerary 
right  ureter  opened  near  the  external  orifice ;  this  abnormal  ureter  came  from 
the  upper  portion  of  the  kidney  and  was  widened  and  twisted,  while  the  ureter 
from  the  lower  portion  was  slender  and  opened  in  the  normal  place.  The  left 
side  was  normal. 

Baumm's  case  was  of  an  18-year-old  girl  who  had  suffered  from  birth  with 
the  characteristic  symptoms,  constant  dribbling  associated  with  the  passage  of 
larger  quantities  of  urine  at  longer  intervals.  Examination  showed  that  there 
was  an  opening  in  the  vestibule  of  the  vagina  near  the  urethral  opening,  from 
which  urine  came  drop  by  drop  and  through  which  a  ureteral  catheter  could 
be  introduced  for  25  centimeters.  Just  back  of  the  outlet  this  canal  showed  a 
distinctly  dilated  portion.  While  1,100  cubic  centimeters  were  voided  daily 
from  the  bladder,  only  200  were  voi4ed  through  this  abnormal  opening,  and  the 
physical  characteristics  of  the  two  urines  Avere  distinctly  different.  It  was 
established,  by  closure  of  the  abnormal  opening  with  a  drawing  suture  and  the 
demonstration  of  marked  swelling  along  the  ureter's  course,  that  this  ureter 
had  no  communication  with  the  bladder. 
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The  operation  was  as  follows :  Sectio  alta  was  performed ;  the  2 
normal  ureteral  openings  in  the  bladder  were  seen ;  a  large  window  was  cut  in 
the  dilated  portion  of  the  third  ureter,  into  the  wall  of  which  was  inserted  a 
circular  row  of  silk  ligatures ;  Baumm  next  sutured  this  to  the  walls  of  a  small 
opening  made  in  the  bladder  near  the  normal  right  ureteral  opening,  and  the 
bladder  incision  was  closed  with  a  double  row  of  silk  sutures. 

The  operation  was  completely  successful,  and  the  passage  of  urine  remained 
completely  normal  except  for  the  passage  of  a  urinary  concretion  five  and  one- 
half  months  afterward. 

Albarran's  two  cases  were  in  young  girls,  each  aged  20  years,  who  had 
suffered  with  the  characteristic  variety  of  incontinence  all  their  lives,  and  in 
whom  all  general  treatment  had  proved  of  no  avail.  In  one,  besides  the  2 
normal  openings  of  the  ureter  in  the  bladder,  clearly  shown  by  cystoscopic 
examination,  a  small  cribriform  opening  was  visible  in  the  vestibule  of  the 
vagina,  from  which  the  urine  came  drop  by  drop,  while  vaginal  examination 
demonstrated  a  dilatation  of  this  supernumerary  ureter  just  behind  its  outlet. 
Albarran  twice  tried  to  dissect  out  this  supernumerary  ureter  and  suture  it  into 
the  vesical  wall,  but  the  operation  failed  both  times  because  of  the  extreme 
thinness  of  the  vaginal  wall  and  the  consequent  formation  of  a  persistent  fistula. 

In  the  other  case  a  supernumerary  ureter  was  discovered  terminating  in  a 
little  intervesico-vaginal  pouch,  which  in  turn  opened  into  the  vagina  and  vulva, 
while  by  cystoscopic  examination  the  two  normal  ureteral  openings  in  the  blad- 
der were  easily  seen.  Albarran  performed  sectio  alta,  introduced  sounds 
into  both  normal  ureters,  isolated  from  the  vagina  the  supernumerary  ureter, 
resected  its  blind  end,  and  sutured  the  urethra  into  the  bladder's  posterior  wall, 
just  behind  the  trigonum.  The  catgut  sutures  not  holding,  a  second  operation 
was  performed,  in  which  a  double  row  of  sutures  was  employed.  The  success 
of  this  second  operation  was  complete,  and  the  patient  had  no  further  trouble. 

Opening  of  the  Ureter  in  Gartner's  Duct. — Tangl  has  reported  the  only  case 
of  this  nature,  which  showed  the  following  anomalies:  congenital  atrophy  and 
dystopia  of  the  left  kidney,  opening  of  the  left  ureter  into  the  persistent  left 
Gartner's  duct,  which  ended  blindly  at  both  ends,  uterus  bilocularis 
annicolis.  The  canal  evidently  corresponded  to  a  persistent  Gartner's 
canal,  as  it  coursed  for  its  whole  length  in  the  vaginal  and  uterine  musculature 
and  was  lined  with  high  cylindrical  ciliated  epithelium. 

Opening  of  the  Ureter  in  the  Fallopian  Tube  or  Uterus. — Yeau  mentions  this 
as  a  possibility,  and  relates  that  it  has  been  reported  in  a  few  cases  of  non-viable 
fetuses  where  many  other  congenital  abnormalities  were  also  present. 

According  to  him  a  tubal  orifice  is  somewhat  less  uncommon  than  a  uterine. 
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Clinically,  of  course,  these  openings  are  of  no  interest  whatever. 

Opening  of  the  Ureter  in  the  Rectum  and  Cloaca. — Gerster  reports  this  inter- 
esting anomaly  in  a  child  dying  shortly  after  birth.  The  left  ureter  did  not 
reach  its  normal  vesical  ending,  but  opened  in  the  blindly  ending  rectum. 
Through  the  consequent  stasis  the  kidney  showed  a  hydronephrotic  condition, 
which,  of  course,  had  developed  during  fetal  life. 

Oberteufer  and  Revolet  report  the  case  of  an  abnormal  fetus  where  cloaca 
formation  with  splitting  of  the  bladder  was  to  be  made  out,  the  two  vasa  defer- 
entia  opening  into  the  split  bladder,  the  ureters  opening  into  the  rectum ;  while 
Saviard  reports  the  case  of  a  newly  born  girl  who  showed  externally  no  geni- 
talia, but  only  a  cloacal  opening,  into  which  the  two  vaginae  opened ;  the  left 
vagina  received  the  urethra,  while  the  single  ureter  coming  from  the  two  kid- 
neys lying  side  by  side  in  the  sacral  hollow,  opened  into  the  cloaca. 
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CHAPTEK  XXIX. 
STRICTURE  AND   OTHER  DISEASES   OF  THE  URETER. 

The  discovery  of  ureteral  stricture  during  an  urological  examination  is  too 
common  to  justify  not  giving  the  subject  separate  consideration,  although 
in  most  instances  it  is  but  a  symptom,  being  part  of  a  process  involving  either 
kidney  or  bladder,  or  both.  Stricture  of  the  ureter  is  an  extremely  common 
complication  of  kidney  tuberculosis.  The  first  two  cases  of  kidney  tuberculosis 
in  the  Gynecological  Department  of  the  Johns  Hopkins  Hospital,  May,  1890, 
were  diagnosed  ureteral  strictures,  the  true  condition  not  being  recognized  for 
some  weeks ;  neither  patient  had  vesical  involvement,  both  survived  neph- 
rectomy, and  both  are  still  living.  Strictures  due  to  chronic  pyogenic  pyelo- 
nephritis are  very  common.  Those  following  inflammatory  reaction  or  ulcera- 
tion about  a  ureteral  stone  are  very  frequently  observed  and  treated.  Rare 
strictures  are  those  due  to  new  growths,  primary  or  secondary,  of  the  ureter 
(see  Chapter  XXV).  The  rare  involvement  of  bilharziosis  is  treated  by 
Goebel  {Deut.  Ztsclir.  f.  Chir.,  1906,  Ixxxi,  288).  Syphilis  may  definitely 
cause  stricture,  and  the  affection  is  probably  not  nearly  so  rare  as  supposed. 
Its  treatment  is  antiluetic,  both  general  and  local.  See  Proksch  (Arch.  f. 
Dermat.  u.  Sypli.,  1899,  xlviii,  224). 

Cysts  of  the  Ureter. — Excellent  reviews  of  the  question  of  ureteral  cysts  are 
to  be  found  in  the  articles  of  C.  Sinnreich  {Ztsclir.  f.  Heilk.,  1902,  xxiii,  91) 
and  Marckwald  {Munch,  med.  Wchnschr.,  1898,  xlv,  1,049).  The  latter  ob- 
server has  accurately  described  the  pathological  changes  met  with  in  the  so- 
called  epithelial  cysts  of  the  kidney  pelvis  and  ureter,  and  has  given  the  name 
ureteritis  cystica  to  this  rather  rare  condition,  which  is  particularly  likely  to 
occur  in  early  life.  The  cysts  are  invariably  multiple,  rarely  larger  than  a 
pea,  and  apparently  formed  by  the  breaking  down  of  the  center  of  epithelial 
nodules.  For  this  condition,  which  rarely  gives  symptoms,  there  is  no  recog- 
nized treatment.  They  appear  in  intra-uterine  life;  occasionally,  as  in  cases 
referred  to  by  Paul  Wagner  (''Handbuch  der  Urologie,"  ii,  356),  they  may 
give  rise  to  clinical  symptoms.  Saltykow  {Beitr.  z.  path.  Anat.  u.  z.  allg. 
Path.,  1908,  xliv,  393)  believes  that  the  ureteritis  cystica  comes  from  a  definite 
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Fig.  466. — Determination  of  Distance  of  Stricture  op  Ureter  from  Vesical  Orifice. 
Ureteral  catheters  are  introduced  on  both  sides,  each  catheter  being  pushed  up  as  far  as 
it  will  go.  The  little  rubber  sleeves  are  then  pushed  up  to  the  external  urethral  orifice, 
while  the  catheters  are  held  firmly  in  their  relative  positions  and  simultaneously  with- 
drawn, as  shown  in  picture.  The  distance  between  the  ends  shows  the  distance  of  the 
stricture  from  the  upper  part  of  the  renal  pelvis. 
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inflammatory  reaction  in  the  so-called  Brunn's  epithelial  nests,  and  that  the 
colloidal  content  comes  from  the  blood.  Lievin  (I.  D.  Bonn,  1909,  "Ueber 
Ureteritis  cystica;  zur  Kenntnis  ihrer  Genese")  thinks  that  they  come  from 
definite  glands  of  the  ureter.  In  addition  to  these  cysts  there  are  the  so-called 
paranephritic  cysts,  which  usually  connect  by  small  openings  with  the  ureter. 
A  case  of  this  kind  has  been  described  by  Israel  (Chir.  Klin,  der  Nieren- 
hranhheiten,  1901,  354).  A  third  type  of  cyst  is  that  of  dilatation  in  one 
portion  of  the  ureter.  This  dilatation  is  usually  of  the  vesical  end  of  the  organ 
and  leads  to  the  well-known  pouting  into  the  bladder  (Figs.  471  and  472). 

The  treatment  of  cysts  of  the  ureter  which  give  symptoms  is,  with 
the  exception  of  the  dilatations  at  the  lower  ureteral  end,  entirely  by  formal 
surgical  procedure,  and  is  directed  toward  relieving  obstruction. 

The  common  kinds  of  stricture  are  inflammatory,  traumatic,  and  congenital 
and  it  is  convenient  to  classify  them  according  to  these  causes.  They  occur 
about  in  the  order  of  frequency  given. 

Inflammatory  Strictures. — These  are  very  common,  may  be  located  at  any 
point  of  the  ureter,  but  are  found  especially  at  its  vesical  end.  Many  cases  of 
chronic  pyelitis  are  associated  with  ureteritis,  and  stricture  formation  results 
from  the  inflammation.  It  is  not  uncommon  to  find  the  condition  bilateral. 
Gonorrheal  infection  is  a  common  cause,  many  cases  being  on  record ;  as  early 
as  1894,  one  of  us  (Kelly)  treated  successfully  a  ureteral  stricture  and  pyo- 
nephrosis of  150  c.  c.  by  dilatation  and  irrigation  (''Operative  Gynecology," 
i,  534).  Although  a  secondary  development,  the  strictures  in  such  cases 
assume  primary  importance,  for  the  infection  cannot  be  relieved  so  long  as 
they  exist.  The  symptoms  are  principally  those  from  the  associated  involved 
bladder  and  kidney. 

Diagnosis. — The  diagnosis  rests  on  a  most  careful  urological  examination. 
Stricture  is  suggested,  not  proven,  by  a  ureteral  catheter  meeting  an  impassable 
obstruction,  for  in  many  cases  the  obstruction  is  but  a  kink  or  a  mucous  mem- 
brane fold  of  the  ureter.  Such  obstruction  in  the  presence  of  infection  is  very 
suggestive  of  true  stricture,  especially  if  a  comparative  functional  test  shows 
reduction  of  secretory  power.  Most  conclusive  is  the  demonstration  of  a  dilated 
pelvis  and  ureter.  This  can  easily  be  carried  out  as  shown  in  Figures  266  and 
268.  Absolute  demonstration  is  made  by  the  injection  of  10  per  cent,  collargol 
solution,  and  the  X-ray,  which  shows  the  location  and  length  of  the  stricture. 
The  location  of  the  vesical  end  of  the  stricture  is  readily  obtainable  by  meas- 
urement, as  shown  in  Figure  466.  The  average  length  of  an  adult  ureter  is 
28  cm.  (see  Fig.  130).    The  caliber  and  rigidity  of  the  stricture  can  be  demon- 
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strated  by  using  a  series  of  calibrated  sounds  or  bougies,  sucb  as  shown  in 
Figure  467,  and  for  purposes  of  record  it  is  of  value  to  use  a  scale  and  de- 
termine the  force  of  the  bite  with  a  bougie  of  a  given  size  (Fig.  468). 


Fig.  467. — Series  of  Catheters  or  Bougies  Used  to  Dilate  Stricture  of  the  Ureter. 
An  alligator  forceps,  as  shown  in  cystoscope,  can  be  introduced  into  a  dilated  ureter  for 
the  purpose  of  grasping  a  stone. 

Treatment. — The  treatment  depends  on  the  location  of  the  stricture,  its 
extent,  and  the  condition  of  the  kidney  concerned.  Primary  uretero-uretero 
anastomosis  is  practically  never  possible,  owing  to  infection.  In  every  case 
dilatation  by  graduated  bougies,  shown  in  Figure  467,  should  be  carried  out 
with  lavage  of  kidney  (Fig.  399),  and  abundance  of  urotropin  and  water  to 
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clear  up  the  infection.  It  is  possible  to  dilate  a  ureter  by  the  graduated 
bougies  to  16  mm.  in  a  few  weeks  and  without  general  anesthesia.  With  long 
strictures  at  the  vesical  end  of  the  ureter  there  is  a  tendency  to  recurrence; 
under  such  circumstances  uretero-vesical  anastomosis  offers  the  best  results. 

This  operation,  shown  in  Figure  469,  can  be  easily  carried  out  through  a 
muscle-splitting  extraperitoneal  incision  and,  if  desirable,  under  local  anes- 
thesia. Before  doing  this  operation,  the  suture  material  being  catgut,  every 
effort  should  be  made  to  secure  as  much  freedom  from  infection  as  possible. 


Fig.  468. — Measuring  the  Force  Needed  to  Withdraw  a  Renal  Catheter  Held  in 
THE  Bite  of  a  Strictured  Ureter.  By  using  the  same  sized  catheter  on  successive 
days  and  registering  the  pull,  any  dilatation  of  the  stricture  can  be  determined. 


When  the  ureter  above  the  stricture  is  greatly  dilated,  and  if  the  kidney  func- 
tion is  greatly  and  permanently  impaired,  the  best  treatment  is  nephrectomy. 
This  is  especially  true  of  strictures  in  the  middle  third  of  the  ureter  due  to 
stone. 

Traumatic  Stricture. — Traumatic  stricture  of  the  vesical  end  of  the  ureter 
following  the  injuries  of  labor  and  of  surgical  operation,  especially  the 
Wertheim  operation  for  cancer  of  the  cervix  uteri,  is  quite  common.  As  a 
rule,  the  trauma  has  so  interfered  with  the  blood  supply  of  the  organ  that  there 
are  lateral  necrosis,  a  continuous  leakage  of  urine,  and  uretero-vaginal  fistula. 
The  spontaneous  healing  of  such  a  fistula,  almost  invariably,  means  stricture. 
For  the  treatment  of  such  fistulas  see  Chapter  XXXIII.     As  a  rule,  the  best 


TRAUMATIC    STRICTURES. 


355 


and  most  permanent  results  are  securable  by  uretero-vesical  anastomosis  (Fig. 
469). 

Traumatic  stricture  of  the  upper  ureter  is  rare.     It  results  as  a  rule  from 
a  deep  contusion  leading  to  a  peri-ureteritis.     The  actual  stricture  formation 


Fig.  469. — Uretero-vesical  Anastomosis,  by  the  Transperitoneal  Route.  The  end 
of  the  ureter  is  spht,  as  shown,  and  a  traction  suture  applied,  drawing  it  through  the  hole 
in  the  bladder,  as  indicated.  The  second  and  third  figures  show  the  ureter  fixed  into  the 
bladder  by  interrupted  catgut  sutures. 


is  supposed  to  vary  in  its  development  from  a  few  months  to  years  after  the 
injury.  A  full  account  of  the  condition  is  given  by  K.  W.  Monsarrat  (Wien. 
med.  Presse,  1905,  xlvi,  1593).  When  very  long,  the  only  treatment  is  by 
dilatation  through  the  bladder  or  directly  by  operative  exposure  through  the 
loin.  The  ideal  treatment,  where  possible,  is  resection  and  end-to-end  anas- 
tomosis (Fig.  470). 
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Congenital  Strictures.- — Congenital  narrowing  or  complete  closing  of  the 
ureter  is  not  a  rare  condition  (Chapter  XVII).  Omitting  from  consideration 
the  conditions  of  entire  or  partial  absence,  and  those  of  extravesical  opening  of 
a  ureter,  there  remains  quite  a  presentable  group.  Dr. 
John  Bottomley  {Ann.  Surg.,  1910,  Hi,  597)  collected  56 
cases  from  the  literature.  He  observed  the  following 
points:  25  were  males,  16  females,  15,  sex  not  stated;  left 
ureter,  27  times;  right  ureter,  17  times;  both  ureters,  10 
times;  upper  ureter,  8  times;  vesical  end  ureter,  38  times. 
Only  19  cases  gave  subjective  symptoms. 

Of  considerable  interest  in  connection  with  kinks  and 
valves  is  a  recent  publication  of  J.  Englisch  (  Wiener  med. 
Wchnschr.,  1911,  Ixi,  2339),  who  finds  in  the  ureters  of 
five  months'  fetuses  marked  kinking  and  foldings  of  the 
mucous  and  muscular  coats,  while  the  fibrous  coat  is  quite 
smooth.  At  the  vesical  end,  well  marked  cysts  were  fre- 
quently observed. 

Kinks  of  the  ureter  may  be  due  to  movable  kidney  and 
ureter,  or  to  any  condition,  such  as  an  inflammatory  bowel, 
which  fixes  the  organ. 

The  occurrence  of  valves  in  the  ureter  is  pictured  by 
Rayer  in  his  "Traite  des  maladies  des  reins,"  Paris,  1837  ; 
Simon  ("Chirurgie  der  Nieren,"  1876,  2  Theil)  sug- 
gested removal  of  the  valves.  Dr.  Christian  Fenger 
(Chicago  Med.  Rec,  1893,  iv,  155)  reports  a  ureterotomy 
for  such  a  stricture. 

In  the  upper  ureter  the  possibilities  are  resection  and 
anastomosis,  plastic  widening  of  the  canal,  and  dilata- 
tion. One  of  us  (Kelly)  operated  with  great  success  by 
this  method  in  a  case  reported  in  the  Johns  Hophins  Hos- 
pital Bulletin,  1906,  xvii,  173. 
We  quote  verbatim : 

''Mr.  E.  A.  W.,  age  42,  was  under  my  care  for  one 
month,  from  June  10,  1900.  He  had  had  repeated  attacks  of  severe  pain  in 
the  left  side,  seriously  interfering  with  his  occupation,  which  was  that  of  an 
Evangelist.  These  attacks  began  January  8,  1879,  when  he  had  a  long  spell 
of  sickness,  associated  with  a  bowel  trouble  thought  to  be  intussusception.  The 
attacks  were  clearly  renal  in  their  origin,  and  nothing  was  found  by  a  physical 
examination  or  an  examination  of  the  urine.    I  exposed  the  left  kidney  and  by 


Fig.  470. — E  n  d-t  o- 
End  Anastomosis 
OF  Cut  Ureter. 
The  longitudinal 
slit  in  the  lower 
section  permits 
easier  invagina- 
tion of  the  upper 
portion.  Tlie 
traction  suture  is 
placed  as  shown 
in  the  drawing 
to  the  left,  and 
the  two  ends  are 
united  by  inter- 
rupted catgut  su- 
tures, as  shown  in 
the  right-hand  pic- 
ture. 


PROLAPSE  OF  VESICAL  END  OF  URETER  INTO  BLADDER. 
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rotation  brought  into  view  a  large  hydronephrotic  pelvis  of  about  the  same  size 
as  the  kidney  itself.  It  was  fusiform  in  shape  and  extended  down  below  the 
lower  pole  of  the  kidney  a  short  distance  beyond  the  pelvis.  The  ureter,  which 
began  normally,  suddenly  contracted  until  it  was  only  about  2  mm,  in  diameter 
at  a  point  2  cm.  below  the  pelvis.  There  were  no  signs  of  any  adhesions,  or  evi- 
dence of  previous  inflammation.  The  pelvis  of  the  kidney,  however,  was  thick- 
walled,  owing  to  physiological  iiypertrophy. 

"Treatment:  Realizing  that  it  was  impossible  to  do  any  plastic  opera- 
tion on  so  delicate  a  structure,  I 
tried  that  which  seemed  to  be  the 
only  feasible  plan.  I  incised  the 
pelvis  of  the  kidney  about  a  centi 
meter  above  the  ureter,  and  then 
through  this  orifice  I  introduced 
metal  catheters  which  I  have  had 
made  for  dilating  strictures  of  the 
lower  end  of  the  ureter ;  with  these 
I  gradually  dilated  the  stricture 
until  a  catheter  about  5  mm.  in 
diameter  was  passed  with  some  ap- 
parent rupture  of  the  inner  coats  of 
the  ureter  (Fig.  269).  The 
wound  in  the  pelvis  was  then  closed 
with  fine  silk  and  the  kidney  re- 
turned to  its  position,  with  a  small  drain.  He  made  a  perfect  recovery  from 
the  operation,  and  has  never  had  any  pain  from  that  day  to  this." 

Prolapse  of  the  Vesical  End  of  the  Ureter  into  Bladder.- — This  very  interest- 
ing condition  is  well  shown  in  Figures  4T1  and  472.  Blumer's  cases  are  espe- 
cially extraordinary.  At  the  time  of  his  publication  {Johns  Hofhins  Hospital 
Bulletin,  1896,  vii,  174)  he  was  able  to  collect  13  cases  from  the  literature.  A 
most  interesting  case  is  that  shown  in  Figure  471.  One  of  us  (Kelly)  reported 
a  case  successfully  treated  {Johns  Hopkins  Hospital  Bulletin,  1906,  xvii,  173). 

"A  number  of  cases  of  this  extraordinary  condition  have  been  reported,  but 
so  far  as  I  know  no  other  case  has  been  diagnosed  and  treated  intra  vitam. 
The  patient  of  whom  I  now  speak,  Mrs.  J.  W.  F.,  came  to  me  through  the 
courtesy  of  Dr.  P.  M.  Hicks,  of  San  Antonio,  Texas.  She  had  had  one  child 
nine  years  before,  with  a  difficult  instrumental  labor  associated  with  a  bad 
laceration.  About  six  months  before  she  was  seen  she  had  suffered  with  a  bad 
attack  of  lower  abdominal  pain,  accompanied  by  a  temperature  of  102°  F.,  and 


Fig.  47L — Prolapse  of  Right  Ureter  into 
Bladder,  Forming  a  Cyst.  Note  the 
small  orifice.  (Mrs.  P.  From  G.  L.  Hun- 
ner,  Union  Protes.  Inf.,  Oct.,  1906.) 
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much  tenderness  in  the  right  side.     Since  that  time  she  continued  to  complain 
of  backache  and  much  pain  in  the  lower  abdomen.     Vaginal  examination,  Dr. 

Hicks  wrote,  revealed  a 
retroflexed  uterus  and  a 
somewhat  fixed  tender  mass 
about  the  size  of  an  egg  in 
the  right  cul-de-sac. 

''November  18,  1904,  I 
made  an  abdominal  in- 
cision and  found  both 
ovaries  small  and  sclerotic, 
214  cm.  by  1  cm.,  and  2 
by  1  cm.,  and  the  ureters 
appeared  normal.  The  ap- 
pendix was  removed  and  the 
uterus  suspended.  She  made 
a  good  recovery  from  this 
operation,  but  continued  to 
have  more  or  less  discomfort 
in  the  lower  abdomen.  Upon 
a  careful  bimanual  examina- 
tion, November  23,  190-1,  it 
was  impossible  to  feel  any- 
thing upon  the  left  side, 
while  the  ureter  could  be  felt 
the    right    through    the 


Fig.  472. — Prolapse  of  Vesical  End  Of  Ureter 
INTO  Bladder,  Due  to  Stricture  Induced  by 
Cystitis.  The  prolapse  on  the  right  side  is  moder- 
ate, that  on  the  left  enormous.  Note  the  positions 
of  the  ureteral  orifices  on  the  prolapsed  sacs;  also 
the  thickened  and  diseased  bladder  mucosa,  and 
the  pseudo-diphtheritic  patches  on  the  mucous  mem- 
brane. The  large  prolapsed  sac  hanging  out  of  the 
neck  of  bladder  was  curled  up  in  the  cavity.  3^ 
natural  size.  (From  George  Blumer,  Johns  Hop. 
Hosp.  Bull,  Sept.-Oct.,  1896.) 


on 


vaginal 


somewhat  senile 
wall.  Upon  making  a  vesical 
examination  in  the  knee- 
breast  posture  the  bladder 
distended  well,  the  posterior 
wall  dropped  6.5  cm.  from 
the  anterior  wall.  Through 
a  No.  10  speculum  a  curious 
teat  of  tissue  could  now  be  seen  hanging  down  into  the  bladder  from  its  base  on 
the  right  side,  occupying  th6  position  of  the  ureteral  mons.  This  at  first  ap- 
peared as  a  short  truncate  cone  about  1.5  cm.  in  diameter  at  its  base,  and  6  mm. 
from  base  to  apex.  From  the  apex  clear  urine  fell  steadily  drop  by  drop.  While 
in  the  act  of  watching  it  a  remarkable  transformation  took  place;  the  cone  began 
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to  swell,  and  in  the  act  of  swelling  was  forced  doM'n  into  the  lumen  of  the  blad- 
der ;  as  it  continued  to  grow  larger,  its  walls  appeared  paler,  thinner,  and  clearer, 
until,  at  the  maximum,  a  few  red  vessels  could  be  seen  coursing  over  the  surface, 
which  looked  like  a  large  cyst  as  big  as  the  end  of  the  thumb,  full  of  water.  With 
this  distention  the  flow  of  urine  increased  in  amount.  Numerous  translucent 
areas  were  visible  scattered  over  the  now  hemispherical  enlargement,  which  was 
from  two  to  three  times  the  size  of  the  eminence  originally  observed  and  more 
rounded  in  form.  Following  this  distention  the  cyst  collapsed  to  its  former 
size.  As  I  continued  to  observe  it,  I  noted  a  periodicity  of  from  5  to  10  sec- 
onds between  the  intervals  of  advancement  and  retraction,  of  expansion  and 
contraction. 

''The  ureteral  orifice  could  fortunately  be  seen  on  the  anterior,  inner,  or 
urethral  side  of  this  mons,  faintly  outlined,  forming  a  narrow  slit  not  open  at 
any  time.  The  left  or  ojiposite  ureteral  orifice  lay  in  a  red  mucous  vesical  fold 
not  prominent  in  its  normal  position.  When  the  mucous  tissues  about  the  right 
ureteral  orifice  became  distended,  the  narrow  opening,  instead  of  advancing 
toward  the  median  line  of  the  bladder,  remained  relatively  nearer  to  the  base 
until  the  orifice  came  to  lie  wholly  on  one  side.  We  had  here  manifestly  to  do 
with  a  stricture  of  the  vesical  orifice  of  the  ureter  affecting  only  its  mucous 
surface. 

''Treatment:  The  treatment  was  very  simple.  I  took  a  delicate 
pair  of  vesical  scissors,  working  on  long  parallel  handles  like  an  alligator 
forceps,  and  introduced  one  of  the  points  into  the  ureteral  slit-like  orifice 
when  the  sac  was  fully  distended  and  cut  a  slit  5  mm.  in  length.  Fifteen  c.  c. 
of  urine  at  once  gushed  out,  and  later  60  c.  c.  escaped,  about  half  of  which  was 
estimated  to  come  from  the  bladder,  when  the  patient  assumed  a  kneeling 
posture.  When  examined  five  days  later,  the  right  ureteral  orifice  appeared 
stellate,  widely  opened,  seated  on  a  red  papillary  eminence.  On  intro- 
ducing a  searcher  the  margins  could  be  readily  lifted  apart.  The  opening 
now  looked  like  a  black  hole  in  the  bladder  wall,  instead  of  a  slit  situated 
on  the  side  of  a  cyst.  The  patient  was  discharged  well,  February  9, 
1905." 

C.  Adrian  has  reported  a  case  of  intermittent  cystic  dilatation  of  the  vesical 
end  of  the  left  ureter  (Arch.  f.  Mm.  CJiir.,  1906,  Ixxviii,  588).  The  patient 
had  had  dull  pains  in  the  upper  abdomen  and  in  the  region  of  the  right  kidney, 
becoming  more  distressing  upon  standing  or  walking;  these  finally  became  so 
intense  that  she  could  not  sleep.  A  diagnosis  was  made  when  the  cystoscope 
was  used ;  this  revealed  an  intermittent  cystic  dilatation  of  the  vesical  end  of 
the  left  ureter.     The  condition  was  relieved  by  making  a  supraj^ubic  opening 
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of  the  bladder,  with  an  incision  into  the  little  mucous  tumor,  with  a  suturing 
of  the  vesical  and  ureteral  mucosae  with  fine  catgut. 

Adrian  calls  attention  to  52  cases  of  dilatation  reported  in  the  literature, 
in  12  of  which  the  diagnosis  was  made  intra  vitam.  (See  further  litera- 
ture in  article  by  Th.  Cohn,  Beitrdge  z.  klin.  Chir.,  1904,  xli,  45.)  The  cystic 
prolapse  may  be  very  small,  or  it  may  reach  immense  size. 

In  the  large  cases  it  would  probably  be  preferable  to  do  a  suprapubic  cys- 
totomy and  resect  the  cyst,  although  the  simpler  procedure  is  always  to  be  tried 
first. 


CHAPTER  XXX. 

ANATOMY  AND  TOPOGRAPHY  OF  THE  FEMALE  BLADDER  AND  URETHRA. 

THE  BLADDER. 

The  bladder  is  a  capacious  muscular  pouch,  situated  in  the  anterior  hemi- 
sphere of  the  pelvis,  designed  to  receive  and  accumulate  the  urine  from  the 
kidneys,  which  it  discharges  from  time  to  time  by  way  of  the  urethra.  Owing 
to  the  yielding  character  of  the  wall,  its  capacity  in  a  state  of  physiological 
distention  varies  considerably,. as  shown  in  the  following: 

Minimum        Maximum         Average 

Adult  Male 240  c.  c.         1,140  c.  c.         710  c.  c. 

Adult  Female    200  c.  c.  1,020  c.  c.  650  c.  c. 

These  figures  are  exceeded  in  exceptional  cases,  and  a  capacity  of  3,000  to 
4,000  c.  c.  and  even  more  is  noted  without  rupture. 

An  empty  bladder  in  the  state  of  muscular  contraction  is  spherical,  pear- 
or  egg-shaped,  with  its  upper  narrow  extremity  leaning  against  the  symphysis, 
the  lower  round  end  resting  on  the  pelvic  floor  and  vagina.  Its  length  is  5  to  6 
cm. ;  breadth,  4  to  5  cm. ;  depth,  2  to  2.5  cm.  In  the  relaxed  condition,  espe- 
cially in  the  more  thin-walled  female  bladder,  the  vertex,  with  the  fundus  uteri 
resting  on  it,  drops  down  onto  the  base,  giving  the  bladder  a  peculiar  gibbous 
appearance.  It  is  Y-shaped  if  seen  in  sagittal  section,  the  stem  of  the  Y  being 
the  urethra.  The  longer  anterior  arm  of  the  Y  rests  against  the  symphysis,. 
while  the  shorter  posterior  arm  lies  on  the  upper  vagina  and  cervix.  Pos- 
teriorly the  bladder  is  somewhat  flattened  against  the  cervix. 

In  distention  the  vertex  is  gradually  lifted  up  from  the  base,  which 
first  expands  backward  and  downward,  while  the  lateral  bladder  walls  expand 
toward  the  pelvic  walls  on  both  sides.  Owing  to  the  limited  space  in  the  pelvis 
the  transverse  diameter  reaches  its  maximum  sooner  than  the  other  measure- 
ments. The  upper  half  and  a  part  of  the  posterior  portion  are  covered  by  peri- 
toneum, and,  as  distention  proceeds,  the  vertex  rises  over  the  symphysis,  carry- 
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ing  the  line  of  the  peritoneal  reflection  upward;  this  exposes  the  extraperi- 
toneal suprapubic  portion  of  the  bladder,  so  important  to  the  surgeon.  The 
bladder  is  now  ovoid,  with  the  long  axis  pointing  to  the  umbilicus.  In  exces- 
sive distention  the  vertex  rises  up  to 
the  level  of  the  umbilicus,  and  the 
line  of  peritoneal  reflection  is  8  to 
9  cm.  above  the  symphysis. 

The  bladder  develops  from 
the  allantois  and  cloaca  of  the  em- 
bryo (Chapter  III).  The  down- 
ward growth  of  the  urogenital  sinus 
divides  the  cloaca  into  anterior  and 
posterior  portions.  The  anterior 
becomes  the  base  of  the  bladder  and 
urethra,  the  posterior,  the  rectal 
ampulla.  The  upper  end  of  the 
spindle-shaped  allantois  lies  in  the 
umbilical  cord.  While  the  bladder 
in  the  newborn  is  largely  an  ab- 
dominal organ,  after  birth  it  rap- 
idly descends  into  the  pelvis.  It 
changes  in  shape  from  a  spindle  to 
an  ovoid,  becoming  still  rounder 
and  lower  in  the  adult.  The  ob- 
literated allantoic  duct  is  now  seen 
as  the  fibromuscular  urachus  run- 
ning between  the  two  obliterated 
h^^pogastric  arteries  on  the  inner 
surface  of  the  anterior  abdominal 
wall  from  symphysis  to  umbili- 
cus. 
The  peritoneal  covering  is  limited  to  the  upper  surface,  but  dips 
down  slightly  on  the  sides  and  behind,  forming  fossae  on  the  two  sides  between 
bladder  and  pelvic  wall,  round  ligament,  and  uterus.  The  lateral  paravesical 
fossse  are  crescent-shaped  and  traversed  by  the  converging  obliterated  hypo- 
gastric arteries.  Light  peritoneal  folds  traverse  the  top  of  the  bladder  in  a 
transverse  direction.  There  are  also  a  few  longitudinal  folds  in  front.  In  a 
state  of  distention  these  folds  and  fossa3  become  obliterated  (Figs.  473  and 
474). 


Fig.  473. — Distended  Bladder  and  Its  To- 
pography IN  Relation  to  Peritoneum, 
Intestines,  and  Pelvic  Bones.  The 
dotted  line  below  marks  the  position  of 
the  symphysis. 


THE   BLADDER. 


363 


The  extra-peritoneal  lower  surface  rests  against  the  recto- 
vesical fascia  and  the  pubic  bones  with  loose  areolar  tissue  intervening;  the 
trigonum,  carrying  the  ureteral  orifices,  rests  against  the  upper  vagina  and 
perhaps  the  cervix.  The  wide-meshed  areolar  tissue  found  everywhere  at  the 
relatively  fixed   base  of  the   bladder   facilitates   its   mobility.      This   is   most 


Fig.  474. — Anterior  View  of  Distended  Hardened  Bladder.  Windows  are  cut  out 
of  the  anterior  and  the  left  lateral  walls.  The  distribution  of  the  muscle  fibers  is  shown, 
as  well  as  the  peritoneal  reflection.  Through  the  middle  window  the  base  of  the  bladder 
and  trigonum  are  exposed,  and  through  the  side  window,  the  left  cornu. 

marked  in  the  prevesical  area,  the  so-called  space  of  Retzius.  With  the  body  in 
the  upright  posture  the  internal  urethral  orifice  is  at  the  lowest  point  of  the 
bladder,  about  2.5  cm.  back  of  the  pubic  bone. 

The  recto-vesical  fascia  (Figs.  474  and  476)  resting  on  the  levator  ani  is 
especially  strong  in  front,  forming  the  anterior  true  ligaments  of 
the  bladder,  two  strong  bands  passing  on  either  side  of  the  urethra  from  the 
lowest  portion  of  the  symphysis  to  the  neck  of  the  bladder.  Similar  ligaments 
can  be  differentiated  in  the  lateral  part  of  the  fascia.  These  run  from  the 
white  line  of  the  obturator  fascia  to  the  lateral  region  of  the  bladder,  the  so- 
called  cornu.     There  are  also  two  posterior  ligaments,  which  pass  from  the 
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neck  of  the  bladder  around  the  vagina  and  through  the  broad  ligaments  back 
to  the  fascia  covering  of  the  M.  pyriformis. 

The  interior  of  the  distended  bladder  is  smooth  except  for 
a  few  mucous  folds  at  the  trigonum  and  internal  urethral  orifice.  The  muscle 
bundles  of  the  bladder  become  stretched  and  separated  from  one  another,  leav- 
ing little  interspaces  through  which  the  inner  coats  slightly  protrude.  These 
little  pits  on  the  mucous  surface  may  increase  in  size  and  become  herniae  or 
diverticula  of  various  dimensions. 

In  the   contracted   bladder  the  loosely  attached  mucosa  is  thrown  into 

numerous  folds  and 
wrinkles,  running  mostly  in 
a  longitudinal  direction. 
The  internal  urethral  ori- 
fice is  in  the  lowest  portion 
of  the  bladder;  it  is  cres- 
cent-shaped, concave  toward 
the  front,  and  shows  deli- 
cate mucous  folds  radiating 
from  the  urethra  upward 
and  back  into  the  trigonum, 
which  begins  at  the  orifice. 
The  upper  limit  of  the 
trigonum  is  marked  by  a 
line  connecting  the  two  ure 
The  trigonal 
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Fig.  475. — Section  of  the  Bladder  Showing  General 
Disposition  of  Coats.  Only  a  very  few  fibers  of  the 
inner  longitudinal  layer  are  cut  in  this  section. 
X  12.     (After  Piersol,  "  Human  Anatomy, "  1907.) 


teral  orifices 

region,  being  less  mobile 
than  the  rest  of  the  blad- 
der, remains  comparatively  smooth.  The  submucosa  here  being  almost  lack- 
ing, the  mucosa  rests  directly  on  the  muscle.  The  size  of  the  trigonum  is 
less  affected  in  contraction  and  expansion  than  any  .other  part  of  the  bladder. 
The  two  ureteral  orifices  are  little  slits,  oblique,  oval,  or  crescent-shaped,  open 
below  and  situated  about  3  cm.  apart  on  a  transverse  muscular  ridge,  the 
plica  ureteric  a.  Lateral  to  the  ureteral  orifices  this  ridge  curves  slightly 
upward,  following  the  course  of  the  intramural  portion  of  the  ureters.  Back 
of  this  ridge  is  the  retrotrigonal  fossa,  a  shallow  recess  which  becomes  more 
marked  on  moderate  distention  of  the  bladder.  On  each  side  of  the  bladder  is 
found  a  shallow  pocket,  the  so-called  cornu,  also  best  seen  in  moderated  disten- 
tion. The  location  of  these  cornua  corresponds  to  the  lateral  ligaments  above 
described. 
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Structure  of  the  Blad- 
der.— There  is  a  serous, 
muscular,  submucous,  and 
mucous  coat  richly  supplied 
by  blood-vessels,  lymphat- 
ics, and  nerves. 

The  serosa  consists 
of  peritoneum  and  a  loosely 
constructed,  subperitoneal 
layer  of  connective  tissue, 
the  fibers  of  which  permit 
great  mobility  of  the  peri- 
toneal membrane.  The 
muscle  coat  (Fig. 
477),  consisting  of  un- 
striped  muscle  fibers,  can 
be  divided  into  thin  outer 
and  inner  longitudinal  lay- 
ers with  a  strong  circular 
layer  between.  The  direc- 
tion of  the  bundles,  how- 
ever, is  quite  irregular,  the 
bundles  of  the  same  layer 
often  intersecting  one  an- 
other, but,  on  the  whole,  the 
arrangement  is  as  indi- 
cated. The  bladder  mus- 
cles, consist  of  relatively 
coarse  bundles,  which  be- 
come heavier  still  at  the 
base  of  the  bladder.  In 
the  trigonum  the  muscular 
layers  show  the  greatest 
thickness  and  strength,  the 


Fig.  476. — Relations  of  Urethra  and  Trigonum  of 
Bladder  as  Seen  from  Vaginal  Side.  A  longitu- 
dinal incision  has  been  made  through  vaginal  wall, 
from  the  external  urethral  orifice  to  the  cervix,  which 
is  drawn  aside,  exposing  the  urethral  ridge  and  the 
trigonum.  The  crosses  indicate  the  internal  urethral 
and  the  two  ureteral  orifices. 


individual   fibers,   however, 
being    more    delicate     and 

closer  together  than  in  the  rest  of  the  bladder.  From  this  musculature  arises  a 
thick  ring  muscle  around  the  internal  urethral  orifice,  the  involuntary  '^'sphinc- 
ter vesicae."     The  submucosa  is  more  loosely  attached  to  the  muscle  coat 


Fig.  477.-^Muscui4ATURE  of  the  Bladder  and  Urethra. 

a.  Diagram  showing  directiDn  and  disposition  of  muscle  bundles  composing  •  the 
voluntary  sphincter  of  the  urethra  (sphincter  urogenitalis) ;  the  uppermost  bundles  (1) 
surround  the  urethra,  the  terminal  fibers  passing  in  an  upward  direction  in  the  vesico- 
vaginal septum.  Other  fibers  form  a  complete  ring  muscle  (see  also  little  figure  (1) 
below).  The  middle  bundles  (2)vsurround  the  urethra  in  front,  passing  over  onto  the 
vagina  and  becoming  inserted  in  its  lateral  musculature.  The  lowermost  bundles  (3) 
surround  both  the  urethra  and  the  vagina,  terminating  in  the  recto-vaginal  septum. 
(See  little  figure  3  below.)  The  urogenital  sphincter  terminates  at  the  junction  of  the 
external  and  middle  portion  of  the  urethra,  the  lowermost  portion  being  embraced  by 
the  M.  bulbo  cavernosus  with  the  erectile  tissue  of  the  bulbi  vestibuli  intervening. 

b.  Dissection  of  the  muscle  coats:  of  the  bladder  and  urethra.  A  little  square  has 
been  cut  in  the  outer  longitudinal  layer  of  the  bladder  muscle,  exposing  the  fibers  of 
the  middle  circular  coat.  The  voluntary  sphincter  of  the  urethra  is  shown  in  its 
entirety.  A  portion  of  the  pelvic  fascia  and  the  triangular  ligament  is  removed  in 
order  to  expose  the  urethra. 

c.  Diagrammatic  representation  of  the  involuntary  sphincter  of  the  urethra,  the 
M.  sphincter  trigonalis.  As  shown  in  the  figure,  the  fibers  of  this  sphincter  have  their 
origin  in  the  muscle  bundles  of  the  trigonum,  the  fibers  passing  obliquely  downward  and 
forward  and  surrounding  the  internal  urethral  orifice  in  an  oblique  direction.  The  lower 
circular  fibers  of  the  urethral  sphincter  are  inserted  in  the  lateral  vaginal  wall.  The 
fibers  of  the  inner  longitudinal  muscle  coat  of  the  lower  urethra  are  relatively  strong  and 
taper  as  they  end,  only  a  few  reaching  as  far  as  the  l^ladder. 

d.  Injection  of  the  erectile  tissue  of  the  urethral  submucoea. 
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than  to  the  mucous  membrane.  Its  elastic  tissue  fibers  permit  the  great  changes 
in  the  arrangement  of  the  mucous  membrane  incident  to  expansion  and  contrac- 
tion. At  the  region  of  the  trigonum  the  submucosa  is  thin  or  wanting.  The 
mucosa  is  a  soft,  smooth,  orange-pink  membrane  covered  by  a  transitional 
epithelium  similar  to  that  of  the  ureter,  renal  pelvis,  and  upper  urethra.     The 


Fig.  478. — The  Arterial  Circulation  of  the  Bladder  and  Urethra  as  Seen  from 
THE  Side.  The  origin  and  course  of  the  superior,  middle,  and  inferior  vesical  arteries 
are  shown,  also  twigs  coming  from  the  uterine  artery.  The  urethral  arteries  are  de- 
rived partly  from  the  inferior  vesical  and  partly  from  the  vaginal;  below  they  proceed 
from  terminal  branches  of  the  internal  pudic  artery. 

superficial  layer  consists  of  flattened  polyhedral  cells,  while  deeper  down  they 
are  club-shaped  or  cylindrical.  In  distention  of  the  bladder  the  cells  flatten  out, 
but  do  not  lose  their  connection  with  one  another. 

The  arteries  are  bilateral,  coming  from  the  right  and  left  iliac  (Figs. 
478  and  479).  On  each  side  there  is  an  inferior  vesical  artery  coming 
from  the  anterior  or  posterior  division  of  the  internal  iliac  and  running  to  the 
base  and  neck  of  the  bladder  and  upper  urethra.  The  middle  and  supe- 
rior vesical  arteries  arise  from  the  hypogastric  artery  before  it  becomes  obli- 
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terated  and  run  to  the  sides  and  top  of  the  bladder,  the  superior  vesical  supply- 
ing the  anterior  vesical  region.  There  are  also  twigs  from  the  uterine  and 
vaginal  arteries.  The  lower  half  of  the  bladder  is  richer  in  blood  supply  than 
the  top.  In  the  contracted  bladder  the  arteries  assume  a  very  tortuous  course, 
which  becomes  straight  in  the  state  of  maximum  physiological  distention. 

The   veins   form  a  complex  network  around  the  sides,  base,  and  neck  of 
the  bladder,  draining  into  the  lateral  pelvic  veins,  mostly  the  internal  iliac. 


Oblil  hypag. 


Fig.  479. — The  Arterial  Circulation  of  the  Bladder  as  Seen  from  in  Front  and 
Above.  The  vesico-uterine  peritoneum  has  been  removed,  exposing  the  vascular  trunks. 
Note  the  course  and  distribution  of  the  middle  vesical  arteries.  A  transverse  nick 
has  been  made  through  the  urachus,  in  order  to  show  the  origin  of  the  anterior  peritoneal 
vessels  coming  from  the  inferior  vesical  circulation. 


The  lymphatics  appear  as  a  delicate  network  in  the  submucosa,  the 
collecting  channels  of  which  receive  a  few  tributaries  from  the  muscle  coat,  or 
else  the  lymphatics  of  the  latter  follow  an  independent  course.  The  lymphatics 
everywhere  accompany  the  blood  vessels  and  drain  bilaterally  into  the  internal 
iliac  chain  of  glands.  The  inferior  lymphatics  occasionally  traverse  small 
intercalated  lymph  nodes. 

The  nerve  supply  is  also  bilateral;  it  is  derived  from  the  hypogastric 
plexus  of  the  sympathetic  and  the  third  and  fourth,  rarely  the  second,  sacral 
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nerves.  These  unite  to  form  the  pelvic  plexus  and  its  ganglia,  extending  on 
either  side  to  the  base  of  the  bladder.  The  vesical  nerves  arising  from  this  are 
mainly  non-meduUated. 

THE  URETHRA. 

The  female  urethra  is  from  2.5  to  3  cm.  long,  of  considerable  thickness, 
10-12  mm.,  and  possesses  great  elasticity.  The  mucous  surface  is  thrown  into 
longitudinal  folds,  which  give  the  lumen  a  star-shaped  appearance ;  for  this 
reason  the  canal  is  capable  of  considerable  distention  without 
injury  to  its  coats.  The  urethra  is  gently  curved  around  the 
lower  border  of  the  symphysis,  the  funnel-shaped  vesical  end 
being  about  2.5  cm.  back  of  the  symphysis,  the  external 
orifice  only  1.5  cm.  away  from  it  (Fig.  476).  The  latter  is 
the  narrowest  portion  of  the  tube.  The  M.  levator  ani,  skirt- 
ing the  urethra  on  both  sides,  divides  it  into  a  short  pelvic 
and  a  longer  perineal  section.  In  front  and  on  the  sides  it 
borders  on  the  pudic  venous  plexus,  the  urogenital  trigonum 
(triangular  ligament),  which  it  perforates,  the  corpora 
cavernosa  of  the  clitoris,  and  the  bulbi  vestibuli.  Behind, 
the  urethra  is  attached  to  the  anterior  vaginal  wall,  being 
more  intimately  connected  below  than  above.  Situated  on  a 
round  prominence  the  external  orifice  or  meatus  is  a  vertical 
slit  with  more  or  less  distinct  lateral  ridges,  the  so-called 
urethral  labia  (Fig.  480).  Sometimes  the  orifice  has  the 
form  of  an  inverted  Y,  a  crescent,  star,  or  a  cross.  On  either 
side,  just  within  a  meatus,  are  found  the  delicate  paraurethral  ducts  of  Skene's 
glands. 

The  urethral  mucosa  (Fig.  477)  shows  many  longitudinal  folds,  the 
largest  of  which  is  in  the  midline  of  the  posterior  wall.  On  each  side  of  this  is 
a  parallel  fold  joining  the  middle  one  near  the  external  orifice.  The  mucous 
membrane  has  a  stratified  squamous  epithelium  which,  near  the  bladder,  be- 
comes transitional  like  the  vesical  epithelium,  and  below  resembles  the  vaginal 
epithelium.  The  urethral  glands,  more  numerous  below,  are  of  the  branching 
tubular  type.  The  submucosa  carries  numerous  vascular  papillae  containing 
lymph  nodes.  Tying  close  to  the  mucosa  is  a  cavernous  vascular  network,  the 
"corpus  spongiosum  urethrae,"  embedded  in  the  submucous  areolar  tissue.  This 
venous  plexus  extends  a  short  distance  into  the  muscle  coats.  These  are  of  the 
unstriped  variety  and  consist  of  a  thin  outer  and  inner  longitudinal  and  a  thick 


Fig.  480.— Ure- 
thra Showing 
Pronounced 
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middle  circular  stratum.  They  are  continuous  with  the  trigonal  musculature 
above,  and  are  known  as  the  involuntary  sphincter  of  the  urethra.  The  sphincter 
fibers  are  strongest  near  the  bladder,  getting  progressively  thinner  and  ceasing 
altogether  in  the  lower  third  of  the  urethra.  The  inner  longitudinal  muscle, 
however,  is  strongest  at  the  external  orifice,  only  a  few  delicate  bundles  reaching 
the  inner  longitudinal  bladder  muscle.  Outside  of  these  three  unstriped  muscle 
coats  are  bundles  of  striped  muscle  fibers,  the  M.  sphincter  urogenitalis,  the 
"voluntary  sphincter  of  the  urethra."  The  bundles  describe  a  definite  ring 
muscle  only  around  the  upper  urethra.  Further  down  they  merely  form  a  semi- 
circle around  the  urethra  in  front,  terminating  in  the  lateral  vaginal  wall,  while 
at  the  lower  end  they  include  both  urethra  and  vagina  (Fig.  477).  The  fibers 
of  this  voluntary  sphincter  are  strongest  below,  ceasing  near  the  bladder,  the 
exact  reverse  of  those  of  the  involuntary  sphincter.  The  urogenital  sphincter 
does  not  extend  to  the  external  urethral  orifice,  its  place  there  being  taken  by 
the  M.  bnlbo-eavernosus,  which  surrounds  urethra  and  vagina  in  a  wide  circle. 
Between  it  and  the  urethral  orifice  are  the  bulbi  vestibuli. 

The  arteries  of  the  urethra  are  derived  from  three  sources  on  each  side ; 
the  upper  urethra  is  supplied  by  branches  of  the  inferior  vesical  artery,  the 
middle  portion  by  the  vaginal,  the  lower  by  branches  of  the  internal  pudic 
artery. 

The  veins  drain  above  and  behind  into  the  vesico-vaginal  plexus,  below 
and  in  front  into  the  internal  pudic  plexus.  They  freely  anastomose  with  the 
cavernous  veins  of  the  body  of  the  clitoris  and  the  bulbi  vestibuli. 

The  lymphatics  drain  upward  into  the  hypogastric  lymph  glands  and 
downward  into  the  inguinal  lymph  glands. 

The  nerves  come  from  the  pudic  and  the  genito-femoral,  carrying  sen- 
sory fibers  and  motor  fibers  for  the  voluntary  sphincter  and  the  vesical  plexus 
of  the  sympathetic,  which  supplies  the  involuntary  muscle  coats  of  the  urethra. 


CHAPTER   XXXI. 
DIVERTICULUM   OF  THE   BLADDER. 

A  vesical  diverticulum  is  a  congenital  pocket,  loculus  or  sac  of  variable  size, 
communicating  with  the  cavity  proper  of  the  bladder,  attached  to  its  periphery, 
and  lying  below  or  at  one  side  of,  posterior  to,  or  above  the  bladder.  iSTot  infre- 
quently the  added  contents  of  several  diverticula,  or  even  a  single  diverticulum, 
may  be  even  larger  than  the  cavity  of  the  bladder  itself  (one  was  a  gallon  in 
size).  When  it  is  situated  near  a  ureteral  orifice,  a  customary  location  of 
the  diverticulum,  this  may  open  into  it,  or  the  ureter  may,  with  growth  of 
the  sac,  be  drawn  down  into  its  cavity  (Young),  constituting  an  important 
variety. 

The  opening  of  communication  varies  from  a  wide  mouth  to  a  narrow  sinus. 
The  cavity  is  flat  or  sub-spherical,  according  to  its  size,  location,  and  varying 
degrees  of  distention.  If  much  pressure  is  habitually  exerted  in  voiding  urine 
the  cavity  may  appear  more  or  less  diffusely  distributed  around  the  bladder  as 
it  moulds  itself  to  the  contiguous  tissues.  An  interesting  diverticulum,  which 
differs  generically  from  all  others,  is  due  to  a  patent  urachus,  which  forms  a 
pocket  between  the  anterior  abdominal  wall  and  its  peritoneum.  We  may  ex- 
clude here  diverticula  extending  out  into  an  inguinal  hernia,  although  this 
extension,  too,  may  characterize  a  true  diverticulum. 

OCCURRENCE. 

Diverticula,  as  pathological  entities  requiring  treatment,  are  generally  found 
in  men,  and  therefore  belong  mostly  to  the  province  of  the  male  urologist.  In  a 
group  of  17  cases  collected  by  Van  Dam  (Beitr.  z.  Min.  Chir.,  1913,  Ixxxiii, 
320)  there  is  but  one  (Pean's)  allotted  to  the  female  sex,  and  that  is  in  a  meas- 
ure doubtful,  as  the  patient,  a  girl  of  15,  had  a  supernumerary  urethra  opening 
into  a  sac  without  a  ureter,  which  communicated  by  a  narrow  opening  with  the 
bladder.     Other  cases  in  women  are  the  following: 

(1)  W.  Alexander  reports  one  {Liverpool  Medico-Chir.  Jour.,  1884,  iv, 
253)  in  a  woman,  40  years  old,  admitted  to  the  hospital  "on  account  of  her 
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womb  coming  down."  She  had  had  six  children,  the  youngest  six  years  old.  It 
was  after  this  last  birth  that  the  womb  came  do^vn,  but  it  caused  no  distress 
until  two  years  before  her  admission  to  the  hospital,  when  she  had  painful  mic- 
turition and  a  swelling  which  troubled  her  most  when  standing.  A  globular 
tumor  projecting  from  the  vulva  was  attached  to  the  anterior  vaginal  wall  by  a 
rather  narrow  neck.  Two  calculi  were  found  and  excised  from  this  tumor,  and 
later  the  anterior  vaginal  wall,  which  was  lax,  was  removed,  laying  bare  the 
base  of  the  bladder.  The  bladder  cyst  or  diverticulum  which  arose  at  the 
trigonum  near  the  urethra  was  then  tied  off  at  its  neck  with  strong  catgut  and 
excised,  when  the  rest  of  the  wound  was  sutured  and  the  patient  recovered 
with  a  small  fistula. 

(2)  A  large  diverticulum,  filled  with  papillary  excrescences,  in  a  woman, 
59  years  of  age,  is  reported  and  figured  by  Hofmokl  (Arch.  f.  klin.  Chir., 
1896,  Ivi,  202).  The  patient  died  with  an  infection  of  the  sac  and  lobular 
pneumonia,  and  at  the  autopsy  an  opening  was  found  above  the  left  ureteral 
orifice  leading  through  a  passage  1  cm.  long  into  a  fluctuating  tumor  almost  the 
size  of  a  child's  head.  On  opening  the  sac  it  was  found  filled  with  pus,  and  its 
walls,  which  were  greatly  thickened  and  made  up  of  muscular  tissues,  were 
covered  on  the  inside  with  soft  polypoid  excrescences. 

(3)  A  case  of  congenital  diverticula  is  described  in  Kelly's  "Operative 
Gynecology,"  1898,  i,  plate  ii.  There  was  an  opening  in  the  bladder,  1  cm.  in 
diameter,  leading  into  a  basin-like  cavity,  1  cm.  in  depth,  posterior  to  the  right 
ureteral  orifice  and  near  enough  to  be  mistaken  at  first  sight  for  a  large  ureteral 
opening.  With  the  contraction  of  the  bladder  the  oval  opening  into  the  diver- 
ticulum closed  down  to  a  line  with  radiating  folds  (Fig.  481).  Buerger  (Uro- 
logic  and  Cutaneous  Review,  1913,  xvii,  135)  has  made  the  same  observa- 
tion on  the  contractility  of  the  orifice,  and  quotes  Durrieux's  thesis,  Paris, 
1901. 

We  have  seen  another  case  in  a  woman  47  years  of  age,  in  the  posterior  wall, 
where  the  narrow-mouthed  pocket,  about  2.5  cm.  in  depth,  was  filled  with 
small  stones. 

True  diverticula,  as  a  rule,  occupy  the  lateral  walls  of  the  bladder  and  are 
apt  to  lie  outside  a  ureteral  orifice.  They  are  lined  with  mucosa  and  have  well- 
developed  muscular  layers.  A  further  distinction  is  between  diverticula,  which 
are  completely  pre-formed  and  show  all  the  normal  tissues  of  the  bladder  in 
their  due  proportions,  and  those  in  which  the  pocket  has  become  greatly  en- 
larged after  years  of  pressure,  and  there  is  little  or  no  muscular  tissue  in  the 
wall,  due  perhaps  to  a  prostatic  or  other  urethral  obstruction  associated  with 
back  pressure  in  urinating. 


Fig.  481. — Loculate  Bladder.  A.  The  loculi  are  seen  as  deep  depressions  in  the  bladder 
wall  surrounded  by  muscular  bands  in  a  state  of  contraction.  The  bladder  mucosa  is 
apparently  normal.     B  shows  the  same  loculi  with  the  muscular  bands  relaxed. 
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ETIOLOGY. 


Etiologicallj,  diverticula  are  usually  formed  from  small  preexisting  pouches 
or  heruise  in  the  bladder,  which  become  enlarged  by  pressure,  and  later  come 
into  prominence  through  stagnation  of  urine  and  inflammation,  or  by  concealing 
a  stone  or  a  neoplasm,  or  by  exercising  damaging  pressure  on  a  ureter.  It  is 
because  of  the  absence  of  these  causes  that  we  rarely  see  large  diverticula  in 
women.  Hodgson  {Glasgow  Med.  J.,  1857,  iv,  29)  long  ago  recognized  that  a 
common  cause  of  a  diverticulum  was  to  be  found  in  a  prostatic  or  a  urethral 
obstruction.  K.  Harrison  reports  a  case  due  to  violent  muscular  effort  made  in 
the  act  of  being  thrown  from  a  horse. 


SYMPTOMS. 

The  symptoms  of  a  diverticulum  are  often  obscure  and  its  discovery  acci- 
dental. The  symptoms  may  be  nothing  more  than  pain  and  difficulty  in  mic- 
turition which  are  prolonged,  and  thus  often  attributed  to  the  common  coinci- 
dent enlargement  of  the  prostate  or  to  a  stricture.  Another  and  more  charac- 
teristic symptom  is  that  the  patient  urinates,  and,  after  emptying  the  bladder, 
in  a  short  time  has  to  urinate  once  more  {micturition  en  deux  temps).  The 
pain  may  be  unilateral  over  the  site  of  the  sac,  where  there  is  also  a  marked 
tenderness ;  or  there  is  complaint  of  a  sensation  of  not  emptying  the  bladder  in 
spite  of  a  continuance  of  effort  with  tenesmus,  and,  at  the  end,  the  passage  of 
pus.  More  rarely  the  first  sensation  is  pain  in  one  kidney,  owing  to  the  pres- 
sure of  the  full  diverticulum  upon  a  ureter.  This  leads  to  hydronephrosis  or 
pyonephrosis  and  fever,  and  may  even  destroy  the  kidney. 

If  the  bladder  is  washed  out  it  is  difficult  to  get  it  clean.  If  the  divertic- 
ulum lies  low  and  has  a  small  orifice,  it  never  empties  itself  well,  and  the  urine 
stagnates. 

Occasionally  the  history  is  marked  by  hemorrhages,  which  may  be  relieved 
by  the  insertion  of  a  drainage  catheter   (Harrison). 

D.  W.  Graham  {Ann.  8urg.,  1903,  xxxvii,  470)  had  a  patient  over  70  years 
old  unable  to  void,  yet  feeling  that  the  bladder  was  full.  The  catheter  at  first 
brought  nothing  away,  but  after  the  patient  walked  around  a  bit,  it  was  reintro- 
duced, and  a  quart  of  urine  escaped.  At  the  autopsy  a  small,  thick-walled 
bladder,  resembling  a  uterus,  was  found ;  in  the  left  posterior  wall  there  was  a 
clean-cut,  sharp  opening  the  size  of  a  lead  pencil,  leading  into  a  cavity  lying 
behind  the  bladder  and  filling  the  pelvis. 
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As  many  of  the  patients  are  elderly  men  with  enlarged  prostate  and  cystitis, 
it  is  evident  that  these  conditions  must  often  obscure  the  symptoms  arising  from 
the  diverticulum.  In  one  case  (Young)  of  a  man  82  years  of  age,  the  first 
symptom  was  felt  when  a  dumb-bell  calculus,  lying  half  in  a  dilated  urachus 
above  and  half  in  the  bladder,  broke  oft"  and  fell  to  the  base  of  the  latter.  Cys- 
toscopically  the  stone  could  be  seen  lying  at  the  base  of  the  bladder,  while,  at 
the  vertex,  was  the  projecting  bar  which  had  connected  it  with  its  fellow,  still 
buried  in  the  tissues  above. 

DIAGNOSIS. 

Various  conditions  to  be  borne  in  mind  and  distinguished  are  these:  first, 
broadly,  the  congenital  and  the  acquired  diverticula.  In  the  congenital  forms, 
at  least  while  thev  remain  small,  one  finds  the  various  constituents  of  the 


Fig.  482. — Diverticulum  of  the  Bladder.  The  figure  to  the  left  shows  a  sagittal  view  of 
the  fully  distended  and  partially  emptied  bladder.  The  drawing  to  the  right  shows  a 
speculum  view  of  the  diverticula  in  a  partially  distended  bladder.     (H.,  Oct.  19,  1903.) 

bladder  wall,  namely,  mucosa,  fibrous  tissue,  and  musculature ;  these  layers  are 
also  found  when  a  stone  has  caused  a  part  of  the  bladder  wall  to  pout  out  from 
the  main  cavity.  When,  however,  a  large  sac  is  due  to  a  pouting  out  of  the 
mucosa  with  the  cellular  tissues  between  the  muscular  trabeculse,  muscle  may 
be  wanting  (Cruveilhier).  It  is  also  wanting  when  an  abscess  from  the  outside 
ruptures  into  the  bladder.  In  a  woman  this  may  be  a  tubal  abscess,  or  a  sup- 
purating dermoid  or  other  ovarian  cyst. 
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Note  also,  in  a  woman,  not  to  mistake  a  pouching  of  the  base  of  the  bladder 
down  toward  the  vulva  (cystocele)  for  a  diverticulum.  If  the  patient  has  a 
lax  outlet,  plus  a  fibroid  tumor  which  chokes  the  pelvis,  a  part  of  the  bladder 
may  expand  upward  into  the  abdomen  and  a  part  downward  toward  the  pelvic 
floor  of  the  outlet,  the  compressed  part  between  remaining  narrow  and  slit-like, 
thus  making  a  saddle-bag  or  hour-glass  bladder ;  this  does  not  constitute  a  diver- 
ticulum. 

E.  Fuller  {Jour.  Cut.  and  Gen.-Urin.  Dis.,  1900,  xviii,  531)  has  described 
2  cases  of  a  congenital  anomaly  which  can  perhaps  be  best  described  by  calling 
it  an  hour-glass  contraction,  in  which  the  waist  of  the  glass  lies  between  the 
ureters  and  the  urethra,  making  a  sort  of  a  vestibule  of  this  part  of  the  tri- 
gonum. 

One  must  further  distinguish  the  rare  cases  in  which  there  is  a  septum 
extending  into  the  bladder  from  its  posterior  walk  This  may  divide  the  organ 
completely  in  two,  including  the  neck  of  the  bladder  and  the  urethra.  The 
peritoneum  usually  shows  a  deep  depression  in  which  the  rectum  lies; 
one  ureter  or,  if  the  duplicature  extends  above,  two  ureters  open  into  each 
half  of  the  bladder.  These  conditions  have  nothing  in  common  with  di- 
verticula. 

The  diagnosis  may  be  made  incidentally  in  the  course  of  a  routine  cysto- 
scopic  examination  (Fig.  482).  The  diverticulum  often  does  not  attract  atten- 
tion until  the  urinary  stagnation  within  the  sac  produces  a  diverticulitis. 
Gonorrhea  is  in  this  way  a  frequent  provocative  factor,  converting  an  innocuous 
congenital  malformation  into  a  dangerous  and  distressing  pathological  condi- 
tion. The  contents  of  the  sac  may  be  so  utterly  different  from  the  bladder 
urine,  so  foul  and  so  full  of  pus  and  debris,  as  to  present  the  appearance  of  an 
abscess.  Suspicion  ought  to  be  aroused  when  such  a  condition  has  been  noted 
for  a  long  time.  A  diverticulum  ought  to  be  suspected  when  it  takes  two  acts 
of  urination  to  empty  the  bladder,  a  considerable  amount  coming  away  the 
second  time.  A  catheter  may  be  used  twice  at  a  brief  interval  to  demonstrate 
this  point.  One  may  also  draw  off  two  different  kinds  of  urine  with  a  soft 
catheter.  If  a  patient  has  constantly  considerable  residual  urine  a  diverticulum 
should  be  thought  of,  and,  indeed,  it  should  be  suspected  in  every  vesical  condi- 
tion where  the  act  of  urination  is  seriously  disturbed,  and  the  case  proves  to  be 
in  some  way  peculiar  and  puzzling.  Sometimes  one  can  inject  more  water  into 
the  bladder  than  can  be  drawn  off  immediately  afterward  (Guthrie,  "On  the 
Anatomy  and  Diseases  of  the  Urinary  and  Sexual  Organs,"  1836).  One  pa- 
tient was  not  relieved  until,  after  urinating,  he  pressed  inside  the  left  ischial 
tuberosity,  when  he  could  pass  two  or  three  ounces  more  (Best). 
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Sometimes  a  vague  enlargement,  more  or  less  tender  and  resistant,  can  be 
felt  per  rectum  or  above  tbe  symphysis. 

The  cystoscope  is  the  reliable  means  of  making  a  positive  diagnosis,  reveal- 
ing the  opening  of  a  pouch  or  of  several  pouches.     A  ureteral  catheter,  so 

introduced  into 
the  diverticulum, 
will  empty  it  of  its 
altered  urine  and 
remove  all  doubt. 
In  the  smaller  di- 
verticula  the 
mouth  of  the  sac 
may  contract,  di- 
late, and  contract 
again  under  obser- 
vation. It  is  easy 
to  mistake  the 
opening  for  a  di- 
lated ureteral  ori- 
fice. ■  If  the  sac  is 
full  and  the  blad- 
der comparatively 
empty,  the  wall  of 
the  former  may 
bulge  and  give  the 
bladder  a  gibbous 
form.  R.  Harri- 
son distinguishes 
carefully  between 
a  pocket  or  pouch- 
ing out  of  the 
bladder  which  de- 
velops somewhere  in  the  basal  portion,  generally  behind  the  trigonum,  in  or- 
der to  accommodate  a  calculus,  and  a  true  sacculation,  by  which,  he  says,  ''it 
is  generally  understood  that  a  limited  portion  of  the  mucous  membrane  has 
beqome  herniated  or  prolapsed  through  the  interspaces  of  the  muscular  network 
supporting  it." 

Sometimes  a  clever  country  doctor  examines  his  patient,  feels  a  click  and 
diagnoses  a  stone ;  if  the  expert  is  unable  to  confirm  this  by  a  careful  explora- 


FiG.  483. — Demonstration  of  Diverticulum  by  Introduction 
OF  Catheter.  Left  side,  ureter  catheterized ;  normal.  Right 
side,  catheter  enters  a  diverticulum  through  an  orifice  resem- 
bling a  ureteral  orifice  and  coils  up  within  it.  The  right  ureteral 
orifice  was  visible  and  catheterized  separately.  (From  Alfred 
T.  Osgood,  New  York  City.) 
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tion,  he  should  always  think  of  a  diverticulum  and  look  for  it.  An  X-ray 
picture  will  here  prove  decisive.  Always  investigate  carefully  any  spot  in  the 
bladder  where,  unexpectedly,  a  little  pus  oozes  out  or  is  lodged.  In  an  open-air 
cystoscopic  examination  this  may  trickle  down  the  wall  of  the  bladder,  pointing 
in  no  uncertain  way  to  the  orifice  above,  and  pressure  may  make  the  pus  ooze 
out  a  little  more  freely. 

In  doing  a  lithotrity,  especially  in  the  old,  where  there  has  been 
much  vesical  disturbance  extending  over  a  considerable  period,  always  bear 
in  mind  the  possibility  of  another  stone  lodged  in  a  pouch  or  in  a  diver- 
ticulum. 

An  X-ray  picture  may  show  the  diverticulum  like  a  second  sphere  clinging 
to  the  wall  of  the  bladder.  A  good  way  to  take  this  picture  is  to  inject  a  heavy 
bismuth  emulsion  into  the  diverticulum  and  then  introduce  a  solution  of  less 
specific  gravity  into  the  bladder,  say  the  iodid  of  silver  emulsion  2  to  3  per 
cent.  If  the  sac  is  overshadowed  by  the  bladder,  tilt  the  patient  well  over 
to  the  opposite  side  in  making  the  picture  (Lerche,  Fig.  488). 

A  fine  way  to  demonstrate  the  diverticulum  is  to  introduce  a  shadow  cathe- 
ter, or  a  stiletted  catheter,  and  push  it  in  until  it  coils  up  into  the  cavity,  and 
then  to  take  a  radiograph  (Brown-Osgood)    (Fig.  483). 

In  a  case  of  our  own,  a  woman  had  a  diverticulum  choked  with  small  stones 
in  the  posterior  wall  of  the  bladder ;  also  a  cystitis,  which  had  kept  recurring 
in  spite  of  treatment.  In  searching  for  the  mysterious  cause  we  caught  sight  of 
a  stone  sticking  in  the  orifice  of  the  diverticulum  (Fig.  484). 


TREATMENT. 

The  various  methods  of  treatment  are : 

(1)  Xone  at  all  where  the  condition  provokes  no  trouble. 

(2)  Palliative  treatment  by  irrigation  and  sterilization  of  the  bladder  in 
those  who  are  too  old,  ill,  or  feeble  to  stand  any  operation.  This  is  good  pre- 
paratory treatment  for  an  operation  in  most  cases. 

(3)  Removal  of  complications  by  crushing  a  stone,  or  by  draining  or  re- 
moving a  pus  kidney,  produced  by  the  pressure  of  the  diverticulum. 

(4)  Incision  of  the  orifice  leading  into  the  diverticulum,  most  suitable  in 
little  finger-tip  pockets  with  contracted  orifices. 

(5)  Excision  of  the  mucous  lining  of  the  pocket  with  denudation,  suture, 
and  closure  of  the  margins  of  the  orifice  (Pousson). 

(6)  Extirpation  of  the  diverticular  sac,  when  necessary  transplanting  a 
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ureter.     This  is  done  either  (a)  extravesicallj,  (b)  transvesicallyj  or  (c)  by  a 
combination  of  both  methods. 

Treatment  is  urgent  when  the  diverticulum  creates  symptoms  due  to  stag- 
nation and  cystitis,  or  when  it  presses  upon  a  ureter  and  affects  the  function 


Fig.  484. — Method  of  Treating  Diverticula  Through  Open-air  Cystoscope.  In  this 
case  a  stone  is  being  removed.  Local  applications  may  be  made,  the  neck  of  the  diver- 
ticulmn  enlarged,  and  similar  manipulations  carried  out  with  great  ease. 


of  the  kidney,  or  when  it  contains  one  or  more  stones.  In  those  who  are  too 
feeble  for  operation,  the  best  treatment  is  to  wash  out  the  bladder  and  to  keep 
it  clean,  if  possible  each  time  catheterizing  and  washing  out  the  diverticulum. 
When  a  stone  in  the  diverticulum  causes  the  trouble,  and  the  orifice  is  large 
enough,  our  own  plan  of  treatment  can  be  used  in  women  and,  we  doubt  not, 
occasionally  in  men  (Fig.  484).  We  distend  the  bladder  with  air,  using  a  long, 
open  speculum,  with  the  patient  in  the  knee-breast  posture ;  then  with  a  suitable 
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Fig.  485. — Papilloma  in  Divertic- 
ulum. (From  Leo  Buerger, 
"Congenital  Diverticulum  of 
the  Bladder  with  a  Contractile 
Sphincteric  Orifice,"  Urologic 
and  Cutaneous  Review,  March, 
1913.     Lent  by  Buerger,  N.  Y.) 


alligator  forceps  the  stone  is  picked  out  of  the  cavity  and  removed.  The  orifice 
can  be  enlarged  by  incising  it  at  several  points  with  a  cantery.  If  the  stone  is 
large,  Young's  plan  of  lithotrity  may  be  used. 
In  a  bad  case  it  may  be  necessary  to  treat  the 
bladder  first  by  draining  it,  and  to  operate 
upon  the  diverticulum  later.  If  the  divertic- 
ulum is  the  seat  of  a  papilloma  (Buerger  and 
others.  Figs.  485  and  486),  this  can  be 
treated  and  destroyed  by  fulguration,  or  bet- 
ter, by  extirpation. 

Before  surgical  treatment  it  is  important 
to  know  the  general  state  of  health  and  to  esti- 
mate that  imponderable  factor  called  vitality ; 
also  to  know  the  precise  condition  of  the  ure- 
thra, bladder,  ureters,  and  both  kidneys,  as 
well  as  to  determine  whether  the  diverticulum 
is  single  or  multiple,  whether  a  stone  or  a  new 

growth  is  present,  or  whether  the  case  is  one  of  diverticulitis  and  nothing  more. 

The  size  of  the  diverticulum  will  have  been  determined  by  the  injection  and 

the  X-ray  (Fig.  487).     By  means  of  the  cystoscope  the  exact  location  of  the 

orifice  is  known.  In  the  presence  of  a  stricture  or 
hypertrophy  of  the  prostate,  it  is  sometimes  wiser 
to  remove  the  lower  obstruction  and  to  drain  the 
bladder  as  a  preliminary  step.  It  is  better  at  first, 
simply  to  relieve  the  symptoms,  than  to  run  the 
risk  of  attempting  a  little  more  than  the  patient 
will  stand.  When  he  gets  stronger,  then  the  sac 
can  be  enucleated — "two-step  operation." 

Van  Dam  recommends  an  extraperitoneal  ex- 
tirpation when  the  diverticulum  lies  in  front  of 
the  bladder  or  lateral  to  it.  When  posterior,  it  is 
best  extirpated  transvesically  by  inverting  it  into 
the  bladder,  amputating  it,  and  sewing  up  the 
orifice.  It  may  be  necessary  to  open  the  peri- 
toneum to  bring  about  the  inversion.  When  it  is 
lateral,  and  the  ureter  is  in  the  wall,  it  is  best  to 
extirpate  extravesically  from  an  anterior  position, 
or,  if  this  does  not  work,  to  use  a  combined  extra-  and  intravesical  method,  or 
perchance  a  purely  transvesical  procedure.     Pousson's  method  (see  below)  Van 


Fig.  486.  —  Diverticulum 
Closed;  Sphincteric  Ac- 
tion OF  THE  Orifice. 
(From  Leo  Buerger,"Con- 
genital  Diverticulum  of 
the  Bladder  with  a  Con- 
tractile Sphincteric  Ori- 
fice," Urologic  and  Cu- 
taneous Review,  March, 
1913.) 
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Dam  reserves  for  diverticula  too  firmlj  fixed  to  the  surrounding  parts  to  permit 
extirpation. 

In  making  the  abdominal  incision  to  reach  and  effect  a  radical  removal  of 
the  diverticulum,  one  may  make  one  of  four  openings:  (a)  vertically  in 
the  median  line,  or  (b)  and  (c)  laterally  through  one  of  the  recti  muscles,  or 
(d)  horizontally  through  the  fascia  parallel  to  the  pubic  rami ;  the  recti  muscles 
are  then  pulled  apart  until  the  bladder  is  well  exposed  and  can  be  handled  in 
the  attack  upon  the  diverticulum.     It  is  of  the  utmost  advantage  to  introduce  a 

catheter  into  the 
ureter  to  keep  it 
from  being  cut  or 
caught  in  the  su- 
tures or  ligatures 
(Chute),  and  to 
insert  a  rubber 
balloon  into  the 
divert  i  c  u 1 u  m 
either  through  the 
urethra  (Lerche, 
Ann.  Surg.,  Feb., 
1912,  Fig.  488)  or 
through  a  supra- 
pubic vertical  in- 
cision in  the  blad- 
der. 

When  the  ure- 
teral orifice  lies  in 
the  diverticulum, 
if  it  is  not  too  far 

away  from  the  opening,  it  may  be  left  attached  to  the  margin  by  a  tongue  of  tis- 
sue embracing  the  ureteral  opening,  then,  after  removing  the  rest  of  the  diverti- 
culum, this  tongue  is  sutured  into,  and  helps  to  close  the  orifice  (Young). 
With  a  ureter  at  the  bottom  of  a  deep  diverticulum,  cut  around  its  orifice  and 
transplant  it  into  the  bladder  after  extirpating  the  rest  of  the  diverticulum. 
Drainage,  vesical  and  extravesical,  ought  to  be  used  liberally. 

Removal  of  the  Sac.-^When  the  diverticulum  is  marked  out  by  the  inflated 
rubber  balloon  (Lerche),  it  can  be  grasped  like  a  firm  cyst  and  gradually  lifted 
and  dissected  out  of  its  bed,  taking  great  care  not  to  hurt  a  ureter,  and  catch- 
ing all  vessels  as  they  appear,  and  tying  them  at  once. 


Fig.  487. — Diverticula  of  the  Urinary  Bladder  with  Special 
Reference  to  R6ntgen-ray  Diagnosis.  (From  John  M. 
Garratt,  Surg.,  Gyn.  and  Obst.,  1911,  xiii,  292.) 
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When  it  is  adherent  to  the  peritoneum,  this  should  be  carefully  detached  to 
avoid  injury.  If,  however,  it  is  opened,  it  should  be  closed  immediately  with 
a  fine  suture;  this  fact  ought  not  seriously  to  complicate  the  recovery.  On 
reaching  the  neck  of  the  sac  it  should  be  clamped  between  two  forceps  and  the 
sac  removed.  The  vesical  wound  is  then  carefully  packed  off  and  closed  with 
a  close,  fine,  continuous,  catgut  suture,  and  the  wound  area  is  further  inverted 
into  the  bladder 
with  two  other 
layers  of  sutures, 
one  of  which 
ought  to  be  of 
either  fine  chro- 
mic gut  or  fine 
silk. 

Pousson's 
Procedure. 
—When  the  di- 
verticulum cannot 
be  freed  and  enu- 
cleated, and  when 
it  is  too  large,  or 
when  it  contains  a 
stone  which  has  to 
be  removed 
through  a  supra- 
pubic vesical  inci- 
sion in  a  feeble  old 
patient,  a  safe 
plan  of  treatment 
is  to  sterilize  the 
cavity  with  strong 
iodin  solution  fol- 
lowed by  alcohol 
or  with  a  20  per 
cent,  nitrate  of  sil- 
ver, followed  by  alcohol — and  then  to  treat  it  by  Pousson's  procedure  (Ann. 
d.  mat.  d.  org.  genito-urin.,  1901,  xix,  1132).  This  was  applied  in  a  vigorous 
man  of  78,  who  had  suffered  for  two  years  from  dysuria  and  hypertrophy  of  the 
prostate,  with  slight  hematuria  and  turbid  urine.     After  some  preliminary  irri- 


FiG.  488. — Radiograph  of  Diverticulum  and  Bladder  Taken 
FROM  the  Left  Side.  Male,  38  years  old.  Symptoms,  pain  in 
left  abdomen  and  incomplete  urination  with  second  action  short- 
ly after  first.  Diagnosis  renal  colic  and  gonorrheal  cystitis. 
Residual  urine  200  c.  c.  with  much  pus  and  slime;  no  tenderness. 
Cystoscopy  showed  a  large  diverticular  orifice.  Radiograph 
taken  after  introduction  of  400  c.  c.  of  a  5  per  cent,  solution  of 
collargol  into  the  bladder  and  with  patient  turned  about  35°  to 
show  the  diverticulum.  The  diverticulum  appears  in  rounded 
outhne  pressing  against  the  pelvis  on  the  left  side  of  the  picture. 
The  dark  shadow  in  upper  part  is  collargol  in  bladder.  (William 
Lerche,  Ann.  of  Surg.,  1912,  Iv,  285.) 
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gation  and  sterilization,  a  suprapubic  opening  was  made  and  three  calculi  not 
larger  than  a  small  cherry  removed.  As  Pousson  was  about  to  close  the  bladder 
a  little  pus  was  seen  oozing  from  an  orifice  2  cm.  behind  and  above  the  ureter, 
and  here  a  pocket  was  found  containing  a  stone.  After  evacuating,  irrigating, 
and  sterilizing  it  with  a  solution  of  cyanid  of  mercury  the  mucosa  was  care- 
fully curetted  away,  the  margin  of  the  opening  denuded,  and  approximated  with 
three  catgut  sutures.  Lastly,  the  bladder  incision  was  closed  and  a  Pezzer  cathe- 
ter introduced  by  the  urethra.     The  patient  made  a  rapid  recovery. 

If  the  patient  is  too  weak  for  any  extirpative  operation,  the  opening  may  be 
cut  through  with  the  cautery  to  enlarge  it,  giving  free  exit  to  its  contents.  If 
the  septum  between  the  diverticulum  and  the  bladder  is  thin,  this  may  be 
divided  to  a  considerable  extent.  The  sheet  anchor  of  subsequent  treatments 
rests  in  keeping  the  bladder  clean  by  frequent  irrigations. 
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CHAPTER  XXXII. 

EXSTROPHY   OF  THE   BLADDER. 

Exstrophy  of  the  bladder  (ectopia  vesicae)  is  a  hernia  of  the  walls  of  the 
bladder  due  to  a  developmental  defect  in  the  lower  anterior  abdominal  wall, 


Fig.  489. — Eversion  of  Bladder.     (Infant.     Patient  of  G.  L .  Hunner. 
Hebrew  Hospital,  Nov.,  1911.) 

which  permits  the  extrusion  and  eversion  of  the  vesical  mucosa  with  its  accom- 
panying ureteral  orifices  (Fig.  489).     Spooner  calculates  by  combining  several 
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long  series  of  eases  that  an  exstrophy  occurs  four  times  in  116,500.  The  dis- 
tressing condition  thus  created  arises  from  the  failure  of  the  tissues  of  the  em- 
bryo, which  go  to  form  the  abdominal  walls,  to  meet  in  the  median  line,  a  defect 

in  the  prevertebral  lamina? 
analogous  to  hare-lip,  cleft 
palate,  congenital  omphalo- 
cele, and  spina  bifida.  In  a 
vesical  exstrophy  the  an- 
terior wall  of  the  urethra  is 
also  wanting,  while  the 
short  rudimentary  penis 
lies  wide  open  with  its  ex- 
posed reddened  posterior 
urethral  mucosa,  and  the 
prepuce  hanging  below  a 
large,  useless  tag  of  re- 
dundant skin.  In  a  girl 
baby  the  clitoris  and  the 
nymphse  are  bifid  and  well 
displaced  laterally  (Fig. 
490).  A  woman  with  ex- 
strophy is  often  sexually 
perfect,  capable  of  normal 
relations  and  conception. 
There  is  no  symphysis,  and 
the  pubic  rami  are  always 
more  or  less  widely  sepa- 
rated, even  as  much  as  12 
cm.  Above  the  bladder  a 
triangular  plane  of  smooth 
skin    closes    the    abdominal 


Fig.  490. — Exstrophy  of  the  Bladder  in  Girl  with 
Prolapse  of  the  Rectum.  Note  the  deep  fissure 
at  the  site  of  the  symphysis,  the  labia  and  clitoris  on 
either  side  and  the  exstrophied  bladder  lying  just 
above. 


wall  and  represents  the  region  of  the  navel,  which  may  be  herniated. 

Concomitant  inguinal  hernise  are  often  found,  and  in  the  more  distressing 
cases  there  is  also  an  extensive  prolapse  of  the  rectum  to  complete  the  miserable 
picture  of  a  wretched  s|)ecimen  of  the  gens  hurnana  who,  while  able  like  ordin- 
ary, normal  individuals  to  eat,  enjoy,  and  to  digest  food,  is  utterly  incapable  of 
controlling  the  excrements,  the  waste  fluids,  and  the  ashes  of  combustion  of  the 
body,  until  they  can  be  deposited  privately  and  without  offence  in  a  suitable 
receptacle,  according  to  the  universal  customs  of  all  races.    Extreme  cases  have 


Fig.  491. — Exstrophy  of  Bladder  in  Adult  Female.  The  diagram  above  points  out  the 
topography  of  the  case.  Note  wide  separation  of  the  pubic  bones  and  recti  muscles,  low- 
position  of  the  umbiUcus,  and  bifurcation  of  the  chtoris.  The  halved  cUtoris  is  attached 
on  either  side  to  the  top  of  the  labium  minus,  the  vaginal  introitus  is  seen  between  the 
labia,  and  the  bladder  is  everted.  The  greater  rigiditj^  of  the  trigonum  and  its  attach- 
ment to  the  vagina  holds  it  in  place  to  a  greater  extent  than  the  rest  of  the  bladder,  hence 
the  characteristic  T-shaped  folding.  Note  the  small  surface  area  of  the  bladder  mucosa; 
this  is  characteristic  of  the  condition  and  is  due  to  the  fact  that  it  has  never  been  dis- 
tended.    (Patient  of  G.  L.  Hunner.     C.  H.  and  Inf.,  March,  1905.) 
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also  been  observed  where,  in  the  absence  of  the  rectum,  the  end  of  the  small 
intestine  or  the  cecum  opens  into  the  bladder.  Spina  bifida,  too,  may  be  asso- 
ciated with  an  exstrophy. 

The  prominent  clinical  features  are  a  waddling  gait,  due  to  lack  of  fixation 
at  the  symphysis  (Fig.  491),  and  in  the  region  of  the  genitalia  the  dark,  vel- 


FiG.  492. — Extensive  Cancer  of  Exstrophied  Bladder.  The  general  arrangement  of 
the  parts  is  similar  to  that  in  Figure  491.  (Gyn.  Service,  J.  H.  H.,  No.  4991,  Jan.  9, 
1898.) 

vety  bladder  which,  in  infants,  rolls  out  like  a  large,  fleshy  tumor  upon  crying. 
The  mass  is  exquisitely  tender  to  touch.  The  everted  ureteral  orifices  often 
stand  out  like  little  teats  alternately  spouting  their  jets  of  urine  and  keeping 
the  patient  constantly  wet  and  foul,  rendering  him,  as  he  grows  up,  utterly  unfit 
for  all  social  relations.  The  surrounding  skin  is  often  eczematous  and  excor- 
iated and  incrusted  with  urinary  salts,  adding  greatly  to  the  poor  victim's  dis- 
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tress.  There  is  often  a  marked  hydro-ureter  and  hydronephrosis.  One  ought, 
for  this  reason,  not  to  catheterize  the  ureters  for  fear  of  provoking  an  ascending 
infection,  pjelonephrosis,  and  death.  Many  of  these  patients — Neudorfer  says 
nine-tenths — die  under  7  years  of  age.  Berger  found  that,  of  74  patients 
born  with  an  exstrophy,  only  23  passed  the  twentieth  year  of  life,  the  others 
dying  of  pyelonephritis.  Occasionally  one  is  found  to  live  to  extreme  old  age. 
As  they  grow  older  they  are  liable  to  develop  cancer  of  the  chronically  irritated 
mucous  surface,  where  one  often  finds  isolated  thickened  patches  of  pavement 
epithelium,  while  in  other  parts  an  actively  secreting  cylindrical  epithelium  has 
formed. 

Dr.  Guy  L.  Hunner  had  a  case  of  a  young  woman,  26  years  of  age,  who 
developed  a  papillary  adeno-carcinoma  about  2i/>  cm.  in  diameter,  and  with  a 
pedicle  about  1  cm.  across.  In  such  cases  a  radical  operation  (removing  the 
cancer)  is,  of  course,  imperative.  A  cancerous  change  in  the  exstrophied  blad- 
der is  shown  in  Figure  492. 

TREATMENT. 

Aside  from  surgery  there  is  no  relief  from  the  wretched  condition  which 
compels  the  poor  victim  to  live  continually  in  a  puddle  of  his  own  secretions ;  no 
mechanical  device  has  yet  been  discovered  which  effectually  catches  the-  urine 
and  keeps  the  person  clean.  The  best  that  can  be  done  is  to  wear  diapers, 
changed  at  frequent  intervals  through  the  day. 

Surgeons,  therefore,  naturally  began  early  to  devise  means  to  overcome  the 
many  technical  difiiculties  of  the  situation,  and  there  are  few  more  interesting 
illustrations  of  inventive  ingenuity  in  surgical  art  than  can  be  found  in  the 
various  operations,  each  one  correctly  labeled  with  the  name  of  an  originator, 
devised  to  remedy  nature's  deficiency  in  the  face  of  well-nigh  insuperable 
obstacles. 

Inasmuch  as  exstrophy  of  the  bladder  owes  much  of  its  distressing  char- 
acter to  the  exposure  of  the  highly  sensitive  vesical  mucosa  as  well  as  to  the 
foul  condition  of  the  patient  bathed  in  his  malodorous  excretions,  so  have  the 
surgical  operations  varied,  according  as  they  attempted  to  relieve  one  or  both 
of  these  conditions  by  a  plastic  operation  designed  to  effect  a  restoration  of 
the  bladder  cavity  and  construct  a  urethra,  or  by  the  transplantation  of  the 
ureters  and  the  diversion  of  the  intestinal  tract,  coupled  with  an  ablation  of 
the  troublesome  bladder. 

The  earliest  plastic  procedures  deserve  consideration  because  they  so  long 
taxed  the  ingenuity  and  engaged  the  undivided  attention  of  surgeons,   and 
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further  because  every  one  who  sees  a  case  for  the  first  time  is  tempted  strongly 
to  see  what  he  can  do  by  a  plastic  operation ;  nor  can  it  be  said,  as  some  claim, 
that  they  must  to-day  be  relegated  to  the  surgeon's  waste  basket,  for  our  adult 
patients  are  apt  to  demand  recourse,  and  we  think  rightly,  to  a  procedure  which 
will  not  endanger  life,  promising  to  be  content  if  they  can  be  rid  of  the  extru- 
sion, catch  the  urine,  and  escape  the  wetness  and  the  smell. 

Among  the  factors  which  will  influence  the  choice  of  an  operation  or  compel 
the  operator  to  modify  his  procedure  are:  (1)  the  ill  health  of  the  patient, 
which  will  naturally  check  any  prolonged  aggressive  procedure;  (2)  the  age 
of  the  patient,  for  greater  risks  to  secure  continence  will  be  taken  very  early  in 
life,  while  an  adult  will  naturally  demand  a  procedure  involving  the  least  risk 
to  life;  (3)  if  carcinoma  of  the  bladder  has  developed,  a  more  radical  extir- 
pative operation  will  naturally  be  demanded. 

If  the  patient  has  double  hydro-ureters,  the  risks  of  an  ascending  infection 
are  enhanced;  a  pyelonephritis  of  one  side  may  call  for  extirpation  of  the 
affected  kidney,  and  the  most  careful  treatment  of  the  remaining  one. 

Calculi  have  been  found  impacted  in  the  ureters.  Dr.  G,  Woolsey  removed 
2  large  calculi  from  the  right  ureter  and  5  from  the  left,  in  a  boy  3  years  old ; 
he  removed  them  by  lateral  incisions  and  then  did  a  Maydl  operation.  The 
Trendelenburg  operation  ought  not  to  be  done  after  the  eighth  year. 

Classification  of  Exstrophy  Operations. 

I.  Plastic  Operations  on  the  Bladdek. 

(1)  Covering  in  the  bladder  by  skin  flaps  taken  from  its  sides; 
skin  turned  in  onto  the  bladder.  (Eoux,  Pancoast,  Ayres,  Wood, 
Maury.) 

Skin  slid  over  the  defect  with  its  raw  surface  next  to  bladder. 
(Thiersch.) 

(2)  Dissecting  out  the  bladder  without  opening  the  peritoneum, 
and  suturing  its  edges  together.     (Czerny.) 

(3)  Rupture  of  one  or  both  sacro-iliac  synchondroses  to  permit  of 
the  easy  approximation  of  the  tissues  in  front  with  denudation  and 
closure  of  the  fissure.     (Trendelenburg.) 

(4)  Removal  of  the  entire  bladder,  with  implantation  of  the  ure- 
ters into  the  base  of  a  newly  made  urethra.     (Sonnenburg.) 

II.  Implantation  of  the  Uketeks  into  the  Intestinal  Tract  and 

Ablation  of  the  Bladder. 

(5)  Simple  oblique  implantation  of  the  ureters  with  the  formation 
of  a  protecting  mucous  apron  (Fowler),  or  an  oblique  implantation 
after  the  method  of  a  "Witzel  gastrostomy.     (Stiles.) 
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(6)  Forming  a  spur  or  a  cloaca  in  the  sigmoid,  into  which  the 
ureters  are  implanted  by  amputating  the  bowel  and  closing  the  lower 
end  and  anastomosing  the  upper  end  at  a  lower  point.     (Miiller.) 

(7)  Excision  of  the  bladder  wall,  all  but  an  oval  strip  at  the 
trigonum  holding  the  ureters ;  this  is  then  implanted  into  ■  the  sig- 
moid flexure.     (Maydl. ) 

(8)  Extraperitoneal  implantation  of  the  separated  ureters  with  a 
button  of  surrounding  mucosa  into  the  rectum.  (Lendon-Peters- 
Bergenhem. ) 

I.   PLASTIC   OPERATIONS   ON   THE   BLADDER. 

1.  Dissecting  up  and  Turning  over  a  Skin  Flap. — These  earliest  attempts 
simply  endeavored  to  correct  nature's  deficiency  through  closure  of  the  defect 
by  taking  the  nearest  plastic  material  at  hand  and  constructing  an  anterior  ves- 
ical wall  out  of  the  neighboring  skin.  The  older  surgeries  are  replete  with  dia- 
grams of  the  various  forms  of  flaps  recommended  as  most  likely  to  accomplish 
this  almost  impossible  task,  while  the  abdominal  walls  were  attacked  by  relax- 
ing incisions  made  to  relieve  the  lateral  tension  which  served  to  pull  the  wound 
apart  and  extending  down  even  to  the  deep  fascia.  Often  even  the  hyper- 
trophied  preputial  flap  has  served  a  similar  purpose,  after  perforation  to  let 
the  glans  penis  through  the  hole,  when  the  flap  was  pulled  up  and  used  to  help 
construct  the  lower  anterior  wall.  Maury,  an  assistant  of  the  elder  Gross,  took 
his  principal  flap  from  the  perineum  and  turned  it  up  over  the  hiatus,  making 
a  button-hole  below  through  which  he  drew  the  penis. 

Such  well-intended  efforts  often  failed,  and  when  only  a  partial  union  took 
place  the  secretions  became  more  foul  and  ammoniacal  and  the  parts  more 
painful  than  before  from  the  constant  irritation  of  the  hairs  incrusted  with 
urinary  salts.  To  avoid  this  most  serious  objection,  Thiersch  and  Billroth 
detached  long  flaps  at  the  sides,  let  them  granulate  freely,  and  then  slid  them 
over  the  opening  wnth  the  flesh  surfaces  toward  the  bladder.  This,  too,  was 
difficult  and  subject  to  repeated  failures  and,  of  course,  did  not  in  any  degree 
relieve  the  incontinence.  J.  M.  Batchelor  presented  a  case  at  the  Southern 
Surgical  and  Gynecological  Association  at  New  Orleans  (Trans.  So.  Surg,  and 
Gyn.  Asso.,  1907,  xx,  531),  in  which  he  had  used  Thiersch's  method  for  closing 
in  the  defect  in  an  adult  woman.  The  result  gave  comfort  and  entire  relief 
with  the  wearing  of  a  urinal. 

2.  Dissecting  out  the  Bladder  without  Opening  the  Peritoneum  and  Suturing 
Its  Edges  Together.— G.  B.  Schmidt  {Beitr.  z.  Uin.  Cliir.,  1892,  viii,  291)  has 
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devised  the  plan  of  detaching  the  vesical  mucosa  from  the  underlying  tissues 
without  opening  the  peritoneum,  but  leaving  the  bladder  attached  by  its  middle 
and  inferior  portions.  The  detached  margins  of  the  organs  are  then  sewed 
together  so  as  to  form  a  diminutive  cavity,  the  raw  area  thus  created  being 
covered  with  two  bridging  flaps  taken  from  the  sides.  The  next  stage  is  union 
of  the  tissues  so  as  to  form  a  urethra  and  a  neck  of  the  bladder  in  such  a  man- 
.,  .    ,  ner    as    to    secure     an    elastic 

Vesical  mucosa 

closure  for  the  canal. 

Schmidt  describes  an  opera- 
tion upon  a  little  girl  2  years 
old.  The  incision  through  the 
bladder  wall  was  made  on  all 
sides,  1/.  cm.  from  the  mucous 
margin.  This  was  then  dis- 
sected up  for  11/4  cm.,  and 
united  from  side  to  side  with  8 
catgut  Lembert  stitches,  form- 
ing a  closed  cylinder  narrowed 
below  to  fit  the  urethra  to  be 
made  subsequentlj'.  The  raw 
surfaces  of  the  bladder  were 
covered  with  Thiersch  flaps. 
The  urethral  canal  was  then 
constructed  and  connected  with 
the  bladder  cavity.  This 
method  provides  a  good  drain, 
tucks  away  the  irritated  blad- 
der, enables  the  patient  to  keep 
dry,  and  sometimes  ensures  a 
small  degree  of  continence.  It 
serves     as     an     alternative     to 


Bndg'e  made,  by 
previous  operation 


Instrumefrt 
ifx  urelhra 


Fig.  493. — Operation  for  Exstrophy  of  the 
Bladder  in  Male  Subject.  At  previous  opera- 
tion urethra  had  been  formed.  In  the  original 
state  there  was  complete  epispadias.  The  blad- 
der is  being  dissected  free  from  the  skin,  fascia 
and  muscles,  and  pushed  back  into  the  abdominal 
cavity,  which  is  not  opened.  The  dotted  line 
indicates  the  length  and  position  of  the  spHttin^ 
incision.     (H.  G.,  San.,  Jan.,  16,  1899.) 


Sonnenberg's  method. 
Perhaps  as  good  a  result  as  can  be  hoped  for  from  a  purely  plastic  operation 
is  illustrated  by  a  patient  from  v.  Hacker's  Clinic  (G.  Lotheissen,  Beit.  z.  klin. 
Chir.,  1900,  xxviii,  528).  A  boy  12  years  old  was  operated  upon  by  peeling 
out  the  bladder  free  and  suturing  its  margins  together  without  opening  the 
peritoneum  (Czerny),  associating  with  this  the  complete  detachment  of  both 
recti  with  a  piece  of  the  pubic  bone  (von  Schlange),  and  attaching  them  afresh 
to  the  inner  surfaces  of  the  pubic  rami.     The  opening  was  narrowed  and  the 
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bladder  was  closed.  After  a  reconstruction  of  the  urethra  and  the  closure  of 
fistulffi  the  patient  finally  secured  a  passive  continence,  and  could  hold  his  urine 
with  a  suitable  pressure  apparatus  for  hours.  In  urinating,  he  assumed  the 
feminine  squatting  posture.  At  night  he  had  to  be  wakened  repeatedly  to  keep 
him  dry.  The  urine  would  gush  out  whenever  the  poor  victim  laughed,  or 
coughed,  or  sneezed,  or  strongly  contracted  the  abdominal  muscles.  At  the 
very  best,  after  interminable 
operations,  one  secures  a  conti- 
nence of  the  urine  lasting  but  an 
hour  or  two,  often  in  a  particu- 
lar posture,  lying  on  the  back. 

A  fairly  successful  attempt 
is  shown  in  Figures  493,  494, 
and  495. 

3.  Approximation  of  the  Mar- 
gins by  Rupture  of  the  Sacro-iliac 
Joint. — Perhaps  as  much  as  can 
be  secured  by  plastic  surgery  has 
been  attained  by  E.  Trendelen- 
burg {Arch.  f.  Min.  Chir.,  1892, 
xliii,  394),  who,  noting  that  the 
chief  cause  for  the  repeated  fail- 
ures lay  in  the  extreme  tension 
of  the  margins  of  the  wound,  due 
to  the  wide  separation  of  the 
ends  of  the  symphysis,  boldly 
chiseled  through  the  sacro-iliac 
joint  on  one  or  on  both  sides,  and 
then  put  the  patient  in  a  ham- 
mock sling  with  the  weights  pull- 
ing in  opposite  directions  across  the  body,  so  as  to  force  the  pubic  bones  to  come 
together.  The  margins  of  the  opening  were  then  freshened  and  united,  restor- 
ing the  bladder  as  well  as  the  penis,  which  became  lengthened  as  the  side  pull 
was  taken  off.  Especial  care  was  taken  to  restore  the  musculature  at  the  neck  of 
the  bladder  above  and  below  the  sphincter  region.  Trendelenburg  divides  his 
procedure  into  three  steps : 

(1)  Separation  of  the  sacro-iliac  joint  in  order  to  approximate  the  bones 
in  front  at  the  symphysis. 

(2)  Closure  of  the  vesical  cleft  by  broad  denudation  and  suture. 


Fig.  494. — Suturing  of  Freed  Bladder,  as 
Shown  in  Last  Figure.  Note  that  sutures 
do  not  pierce  the  mucous  membrane. 
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(3)      Closure  of  any  persisting  fistulse. 

This  procedure  ought  not  to  be  done  in  a  child  over  eight  years  of  age. 

The  operation  rarely  succeeds  wholly  at  once,  and  has  not  established  itself 
as  a  procedure  which  can  be  counted  upon  to  yield  results  commensurate  with 
the  risks  of  life  and  the  tedious  operations  which  too  often  end  in  a  reposition 

of  the  bladder  without  con- 


^, 


Opening  for  urme  \a  be  closed 
^t  subseejuent  opera-ti'on 


Fig.  495. — The  Last  Step  in  the  Operation  Shown 
IN  Two  Preceding  Figures.  The  sutures  in  the 
bladder  are  tied,  and  sutures  to  approximate  the 
abdominal  wall  are  placed.  Above,  an  opening  has 
been  left  into  the  bladder,  to  prevent  distention  of 
the  organ  until  the  repaired  part  is  healed.  Note  the 
separation  at  the  symphysis  partly  replaced  by  fibrous 
bands,  as  shown. 


tinence.  The  judgment  of 
Lotheisen  in  v.  Hacker's 
Clinic  (1900)  is:  "In 
allgemeinen  halt  man  heute 
Trendelenburgs  Verfahren 
fiir  zu  umstandlich  und  zu 
gefahrlich." 

4.  Extirpation  of  the  En- 
tire Bladder  with  Implanta- 
tion of  the  Ureters  into  the 
Base  of  a  Newly-Made  Ure- 
thra.— Sonnenburg  (Dtsch. 
med.  Wchnschr.,  18  9  9, 
219),  recognizing  that  the 
best  that  could  be  done  in 
the  vast  majority  of  cases 
after  repeated  operations — 
operations  which  even  en- 
dangered life — was  to  tuck 
in  the  bladder,  devised  the 
plan  of  extirpating  the  blad- 
der mucosa  and  implanting 
the  ureteral  ends  into  a 
longitudinal  slit  in  the  up- 
per urethra  and  then  fitting 
He  treated  Y  patients  in  this  way  without 


the  patient  with  a  urinary  reservoir 
a  death  (Fig.  49G). 

The  Sonnenburg  operation  is  best  adapted  to  an  older  patient  where 
there  is  some  impairment  of  the  function  of  one  or  both  kidneys,  and  where 
the  risks  of  implanting  the  ureters  into  the  bowel  seem  to  be  unjustifiably 
great. 

An  admirable  case  in  point  is  that  of  Dr.  J.  R.  Eastman  (/.  Am.  Med. 
Asso.,  1900,  xxxiv,  1103),  where  a  boy  of  13  had  an  exstrophy,  and  the  urine 


TREATMENT. 


395 


from  the  left  kidney  contained  blood  casts,  also  epithelial  and  granular  casts, 
while  the  right  side  was  not  normal.  The  ureters  were  detached  from  the  extro- 
verted bladder  and  implanted  into  a  groove  made  by  a  median  sagittal  incision 
on  the  dorsum  of  the  clubbed  epispadiac  penis.     The  raw  surface  of  the  bladder 


Fig.  496. — Sonnenburg's  Method  of  Treatment  of  Exstrophy.  Patient  9  years  old 
when  operated  upon;  shown  here  18  years  after  an  operation  which  consisted  of  re- 
moving the  bladder  and  transplanting  the  ureters  into  the  upper  urethra.  ("Hand- 
buch    der    praktischen     Chirurgie, "    1903,  iii,  729.) 

mucosa  was  then  cut  away  and  the  margin  of  the  defect  snugly  sutured  over  the 
two  ureters.  On  account  of  a  gangrene  of  the  end  of  the  left  ureter,  that  kidney 
was  removed,  the  boy  recovered  and  was  able  to  keep  dry  while  wearing  a 
urinal  with  a  cup-shaped  attachment  fitting  snugly  over  the  defective  area. 
The  patient  lived  for  six  years,  dying  finally  of  an  ascending  nephritis  of  the 
remaining  kidney. 
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II.     VARIOUS   METHODS   OF   IMPLANTATION   OF  THE   URETERS   INTO   THE 

BOWEL. 

A  large  group  of  operations  has  in  recent  years  come  into  favor  which 
rejects  at  once  any  effort  to  restore  the  parts  in  situ  and  attacks  the  problem 
with  the  idea  of  reflecting  the  malformed  tissues,  sacrificing  the  bladder  and 
dissecting  out  the  ureters,  which  are  implanted  in  the  intestinal  canal  at  some 
point.  ]\Iany  surgeons  insist  that  if  any  operation  at  all  is  done,  it  must  be  one 
of  this  group.  If  a  carcinoma  develops  in  the  bladder  mucosa  then  the  bladder 
must  be  extirpated  and  the  ureters  implanted  into  some  part  of  the  bowel. 
The  imminent  danger  is  that  of  an  ascending  infection  causing  a  pyelonephritis. 

The  advantages  are  the  removal  of  the  irritated  bladder  with  its  liability  to 
cancerous  degeneration ;  the  utilization  of  the  intestinal  tract  as  a  urinary 
reservoir;  and  the  entire  comfort  the  patients  have  as  the  bowel  learns  to 
tolerate  the  urine  for  longer  intervals. 

The  various  operations  may  be  divided  into  two  classes,  namely,  those  in 
which  the  operation  is  transperitoneal,  and  those  in  which  it  is  extraperitoneal. 

5.  Simple  Oblique  Implantation  of  the  Ureters  with  the  Formation  of  a  Pro- 
tecting Flap.- — George  Kyerson  Fowler  (Am.  J.  Med.  Sci.,  1898,  cxv,  270) 
successfully  planted  both  ureters,  cut  off  obliquely,  into  the  rectum,  utilizing 
the  circular  fibers  of  the  bowel  so  as  to  form  a  fold  and  to  compress  and  protect 
the  ureters  obturating  the  orifices  during  the  passage  of  feces  (Figs.  497  and 
498). 

Fowler's  operation  was  done  on  a  boy  of  6,  who  lived  to  adult  life,  when 
he  was  lost  sight  of.  Fowler  says  further:  ''The  operation  is  performed  as 
follows.  The  abdomen  is  opened  in  the  median  line,  with  the  patient  in  the 
Trendelenburg  position.  The  anal  sphincters  are  dilated  and  the  rectum  thor- 
oughly cleansed  preliminarily.  The  ureters  are  identified  in  their  relations  to 
the  vessels,  the  posterior  layer  of  the  peritoneum  incised  for  a  sufficient  extent 
to  expose  them  freely,  and  the  ureters  traced  to  their  terminations  upon  the 
bladder-wall,  from  which  they  are  detached.  The  ends  of  the  ureters  are  cut 
off  obliquely. 

"A  longitudinal  incision,  7  cm.  long,  is  now  made  in  the  anterior  wall  of 
the  rectum,  only  the  serous  and  muscular  coats  being  included  in  this  incision. 
These  structures  are  dissected  laterally  until  the  mucous  coat  is  bared  and  a 
diamond-shaped  space  in  the  submucovis  space  exposed  (Fig.  497  A).  The 
edges  of  the  incision  are  retracted  by  thread  retractors,  and  a  tongue-shaped  flap 
of  mucous  membrane,  with  its  base  directed  upward,  is  cut  from  the  mucous 
membrane  in  the  lower  half  of  the  diamond.     The  tongue-shaped  flap  is  doubled 
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upon  itself  in  an  upward  direction  in  such  a  manner  that  one-half  of  its  mucous 
surface  presents  anteriorly,  when  it  is  secured  by  one  or  two  catgut  sutures. 
A  flap-valve  is  thus  secured,  both  sides  of  which  are  covered  with  mucous 
membrane. 

''The  ureters  are  now  placed  in  the  incision,  so  that  their  obliquely  cut  ends 
lie  upon  the  presenting  mucous  membrane  surface  of  the  Hap  (Fig.  497,  B).  A 
few  fine  catgut  sutures  serve  to  secure  the  ureters  in  position  in  the  space  repre- 


...o'mr^^  -- 


Fig.  497. — G.  R.  Fowler's  Case  of  Epispadias.     Child  six  years  old,  Uved  to  adult  life 
and  was  then  lost  sight  of.     {Amer.  Jour.  Med.  Sci.,  March,  1898.) 


sented  in  the  upper  half  of  the  diamond,  care  being  taken  that  these  sutures 
do  not  invade  the  lumen  of  the  ureters.  The  flap-valve  and  attached  ends  of 
the  ureters  are  now  pushed  into  the  cavity  of  the  rectum,  and  the  rectal  wound 
closed  in  the  following  manner :  The  gap  in  the  mucous  membrane  left  by  the 
reflected  half  of  the  tongue-shaped  valve  is  first  closed  by  a  row  of  catgut 
sutures  (Fig.  498  A).  The  original  M'ound  in  the  rectal  wall  is  closed  by  fine 
silk  sutures,  the  upper  two  or  three  of  these  being  likewise  utilized  for  still 
further  securing  the  ureters  for  the  distance  Avhich  they  pass  in  the  submucous 
space  in  the  upper  half  of  the  diamond  (Fig.  498  B).  The  abdominal  wound 
is  now  closed. 
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''A  remarkable  fact,  brought  out  by  the  after-history  of  this  case,  is  the 
manner  in  which  the  bowel  performs  its  double  function  as  a  receptacle  for 
both  feces  and  urine.  While  urination  takes  place  at  about  the  normal  inter- 
vals, defecation  likewise  takes  place  at  normal  intervals,  although  the  former 
occurs  about  once  in  six  hours,  while  the  latter  occurs  but  once  daily.  The 
movement  is  generally  formed,  and  is  not  mixed  with  or  accompanied  by  urine, 
as  far  as  gross  appearances  can  determine."  See  also  Stiles'  method  of  implan- 
tation under  Epispadias. 


Fig.  498. — G.  R.  Fowler's  Case  of  Epispadias.     Child  lived  to  adult  life  and  then  lost 
sight  of.     (From  Amer.  Jour.  Med.  Sci.,  March,  1898.) 


6.  Forming  a  Spur  or  Cloaca  in  the  Sigmoid,  into  Which  the  Ureters  Are 
Implanted  by  Amputating  the  Bowel,  Closing  the  Lower  End,  and  Anasto- 
mosing the  Upper  End  at  a  Lower  Point. — Gersuny  operated  by  turning  the 
ureters  with  their  vesical  orifices  into  a  blind  end  of  the  rectum  after  ampu- 
tating the  bowel.  The  upper  end  was  then  implanted  into  itself  at  a  point  just 
above  the  sphincter  region.  This  method  is  interesting  on  paper,  but  difficult 
and  dangerous  in  practice. 

Borelius  of  Lund  {Centrlbl.  f.  Chir.,  1903,  xxx,  780)  proposed  an  anasto- 
mosis of  the  sigmoid  into  itself,  leaving  a  projecting  loop  thrown  out  of  use, 
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thus  sliort-circiiiting  the  passage  of  fecal  material  and  protecting  the  ureters, 
which  were  transplanted,  as  in  a  Majdl  operation,  into  the  loop  of  the  bowel. 

7.  Excision  of  the  Bladder  Wall,  All  but  an  Oval  Strip  at  the  Trigonum 
Holding  the  Ureters;  This  Is  Then  Implanted  into  the  Sigmoid  Flexure. 
■ — Majdl  (Wie7ier  med.  Wchnschr.,  1894,  xliv,  and  1896,  xlvi,  first  operation 
done  in  1892)  reported  2  cases  treated  by  the  insertion  of  both  ureters  with 
the  connecting  elliptical  piece  of  the  trigonum  of  the  bladder  into  the  sigmoid 
flexure  of  the  colon.  He  operated  successfully  on  a  young  man  20  years  of 
age  and  a  girl  of  12.  The  basic  idea  in  this  operation  is  to  disturb  the  ureters 
and  the  protective  apparatus  about  their  orifices  as  little  as  possible,  so  as  to 
minimize  the  risks  of  an  old  ascending  infection.  The  Maydl  operation  was 
such  an  improvement  over  the  older  plastic  procedures  and  ordinary  straight 
implantations  that  Stoeckel  unhesitatingly  says :  "If  we  conclude  to  operate  in 
a  case  of  bladder  ectopy  we  ought  to  use  the  Maydl  procedure." 

The  ectopic  bladder  mucosa  is  excised  and  the  abdomen  opened ;  an  ellip- 
tical piece  of  the  trigonum,  including  the  intact  ureteral  orifices,  is  spared  and 
then  sutured  exactly  into  a  long  longitudinal  incision  in  the  prominent  part  of 
the  easily  exposed  sigmoid  flexure.  Even  after  this  operation,  however,  the 
patient  may  die  of  an  ascending  infection,  either  promptly  or  some  months  or 
years  later. 

It  was  Tuffier  who  first,  in  1890,  finding  that  the  implantation  of  the  cut-off 
ureters  led  to  pyelonephritis,  argued  for  the  preservation  of  the  ureteral  orifices. 

Whitacre  {So.  Surg,  and  Gyn.  Trans.,  1909,  xxii,  530)  gives  a  clear  de- 
scription of  a  successful  Maydl  operation  on  a  young  woman  21  years  of  age. 

After  dissecting  the  bladder  away  down  to  the  trigonum,  an  elliptical  area 
of  mucous  membrane,  including  the  ureteral  orifices,  l^-y  inches  in  diameter, 
was  left  intact.  This  was  then  dissected  up  from  below  and  the  ureters  suffi- 
ciently exposed  to  give  the  necessary  mobility.  The  abdominal  cavity  was  then 
opened  low  down  and  the  sigmoid  flexure  brought  into  the  wound.  The  gut 
was  then  grasped  in  a  gastro-enterostomy  clamp  and  thoroughly  protected  by 
gauze  sponges.  The  ureter,  bearing  a  segment  of  the  bladder,  was  then  placed 
alongside  the  sigmoid  and  a  preliminary  continuous  silk  suture  used  to  unite 
the  outer  connective  tissue  portion  of  the  wall  of  the  bladder  to  the  peritoneum 
of  the  gut.  A  sufficient  incision  was  then  made  in  the  gut  and  a  continuous 
gut  suture  passed  through  all  coats  of  the  gut  and  of  the  bladder  in  a  manner 
entirely  analogous  to  that  used  in  making  a  lateral  anastomosis  of  the  hollow 
viscera.  This  row  of  sutures  was  continued  entirely  around  the  fragment  of 
the  bladder  and  the  opening  into  the  bowel,  so  that  the  mucous  surfaces  of  the 
bladder  bearing  the  ureters  became  continuous  with  the  lining  mucosa  of  the 
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sigmoid.  The  result  was  that  the  patient  left  the  hospital  on  the  23rd  day  with 
the  wound  healed  and  able  to  retain  her  urine  in  the  rectum  for  2  or  3  hours, 
and  was  well  2  years  later. 

Zesas  {Dtscli.  Ztschr.  f.  CMr.,  1909,  ci,  233)  collected  97  Maydl  opera- 
tions and  found  that  26  died  after  the  operation:  13  of  pyelonephritis;  5  of 
peritonitis;  one  of  pneumonia;  3  of  urinary  infiltration;  2  of  kinks  in  the 
ureters.  The  author  prefers  to  put  the  case  the  other  way  about,  and  to  say 
that,  out  of  97  cases  operated  upon  for  this  distressing  condition,  71  lived 
and  were  relieved  of  their  disability.  The  continence  is  rarely  established 
immediately. 

8.  Extraperitoneal  Implantation  of  Intact  Ureteral  Orifices  into  the  Rectum 
(Peters-Bcrgenheni). — Bergenhem  was  the  first  operator  who  did  an  extra- 
peritoneal imj^lantation  of  the  ureters  into  the  rectum  {Centrlhl.  f.  Cliir.,  189G, 
xxiii,  389). 

Bergenhem's  patient  was  35  years  of  age  and  had  an  exstrophy  measuring 
6x4  cm.,  with  a  separation  of  the  symphysis  of  9  cm.  All  the  surrounding 
parts  were  iu  a  distressing  condition  of  eczema  and  furunculosis,  and  there 
was  a  malignant  adenoma  of  the  bladder  wall.  A  month  after  excising  the 
tumor  the  entire  bladder  was  extirpated.  A  transverse  perineal  incision  was 
then  made  to  afl^ord  access  to  the  ureters  in  front  and  the  rectum  behind ;  by  a 
blunt  dissection  the  ureters,  marked  out  by  catheters,  were  exposed  and  freed ; 
this  was  not  done  without  some  small  rents  in  the  peritoneum,  which  were 
immediately  closed.  A  little  of  the  vesical  mucosa  was  left  around  each  ureteral 
orifice,  and  the  ureters  were  brought  down  into  the  jDcrineal  wound.  Two  in- 
cisions were  now  made  through  the  wound  into  the  rectum  and  the  ureteral 
opening  conducted  through  these  into  the  bowel  and  attached  with  a  few 
sutures.  The  raw  vesical  area  was  then  sutured  together  as  much  as  possible 
and  covered  by  Thiersch  flaps  from  the  sides.  In  the  after-treatment  a  large 
drainage  tube  was  introduced  into  the  bowel  and  the  perineal  incision  was 
tamponed. 

When,  after  5  days,  the  tube  was  taken  out,  the  patient  had  attacks  sim- 
ulating uremia,  disappearing  on  reintroduction  of  the  tube.  In  time,  however, 
the  tube  could  be  left  out,  and  it  was  only  found  necessary  to  empty  the  new 
urinary  cloaca  at  intervals  of  3  to  4  hours  by  day  and  a  couple  of  times  at  night. 

The  second  operation  of  this  kind  was  done  by  P.  Pozza  of  Italy  {Gazz.  d. 
osp.,  Milano,  1898,  xix,  293). 

George  A.  Peters  of  Toronto  (Brit.  Med.  J.,  1901,  i,  1,538),  and  Lendon, 
of  Adelaide,  Australia,  also  originated  a  plan  of  extraperitoneal  transplantation 
of  the  ureters  into  the  lower  rectum ;   there  is  a  clear  description  of  the  opera- 
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tion  by  H.  S.  ISTewland  in  the  British  Medical  Journal,  1906,  i,  964  (Lendon's 
paper  is  in  the  same  number). 

Peters'  account  is,  in  part,  as  follows:  A  boy  over  5  years  old  had  an 
exstrophy  of  the  bladder;  the  symphysis  pubis  was  about  ly^  inches.  Along 
with  this  there  was  a  procidentia  of  the  rectum,  the  apex  of  the  tumor  during 
the  straining  reaching  eight  inches  below  the  anal  ring.  Dr.  Peters  first  re- 
lieved the  rectal  procidentia. 

Three  years  later,  July  15,  1899,  the  exstrophy  of  the  bladder  was  treated 
as  follows :  the  rectum  was  emptied  and  the  sphincter  stretched ;  a  sponge 
attached  to  a  tape  was  pushed  high  up  into  the  bowel,  preventing  the  passage 
of  fecal  matter  and  raising  the  anterior  wall  of  the  rectum  toward  the  bladder. 
A  small  soft  rubber  catheter  was  next  inserted  about  two  inches  into  each 
ureter.  A  silk  suture  was  then  caught  through  the  extreme  end  of  the  ureteral 
papilla  and  passed  through  the  substance  of  the  catheter  to  prevent  its  slipping 
out.  The  distal  end  of  the  ureter,  with  a  goodly  rosette  of  bladder  muscle 
and  mucous  membrane,  was  then  dissected  free,  using  the  catheter  as  a  guide. 
As  soon  as  the  bladder  wall  was  cut  through,  the  lower  end  of  the  ureter  was 
detached  by  a  blunt  dissection.  After  isolating  both  ureters  in  this  way,  the 
whole  bladder  tissue  was  cut  away  without  injuring  the  peritoneum. 

The  next  step  was  to  expose  the  lateral  aspects  of  the  rectum  below  the 
peritoneum.  The  deep  dissection  was  surprisingly  easy,  as  by  pressing  back 
the  retrovesical  cellular  tissue  the  anterior  and  lateral  walls  of  the  rectum  were 
exposed.  This  part  of  the  operation  was  also  facilitated  by  an  assistant  insert- 
ing his  finger  into  the  rectum  and  lifting  it  into  the  wound. 

The  final  step  in  the  operation  was  the  implantation  of  the  ureters  into  the 
lateral  walls  of  the  rectum  above  the  internal  sphincter,  care  being  taken  not  to 
kink  the  ureter.  The  opening  was  made  high  enough  to  permit  the  ureter  to 
project  slightly  into  the  lumen  of  the  bowel  without  tension.  The  proper  point 
of  anastomosis  having  been  decided  upon,  an  assistant  passed  a  pair  of  slender 
forceps  through  the  anus,  pressed  them  against  the  spot  selected,  and  lifted  it 
into  the  anterior  opening. 

The  wall  of  the  bowel  was  then  incised  on  the  projecting  forceps,  making 
the  incision  just  large  enough  to  admit  the  catheter  and  the  ureter,  but  not  tight 
enough  to  press  injuriously  upon  it.  By  means  of  the  forceps,  pushed  through 
the  little  opening,  the  catheter  with  its  attached  ureter  was  drawn  into  the  rec- 
tum on  either  side,  when  both  ureters  projected  about  14  of  an  inch  into  the 
bowel.  The  sponge  plug  was  then  withdrawn.  Dr.  Peters  saw  no  necessity 
for  stitching  the  ureters  into  j)Osition,  and  left  the  catheters  in  position  two  or 
three  days,  or  until  they  came  away  of  themselves.     Xo  plastic  operation  was 
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done  on  the  abdominal  wall ;  the  wound  was  simply  protected  by  a  moderately 
firm  packing  of  iodoform  gauze,  which  afforded  efficient  drainage  and,  at  the 
same  time,  supported  and  splinted  the  delicate  ureters  in  their  new  position ; 
the  wound  healed  entirely  by  granulation,  leaving  a  smooth,  firm  scar.  One 
and  a  half  years  after  the  operation  the  boy  was  in  perfect  health,  there  was  no 
prolapse  of  the  bowel  and  no  disturbance  of  the  function  of  the  kidney.  Upon 
rectal  examination,  the  mouth  of  each  ureter  was  found  to  have  a  salient  papilla 
the  size  of  a  little  finger.  The  rectum  was  continent,  and  he  was  able  to  play 
from  1  to  3  hours  without  urinating,  and,  while  in  bed  at  night,  he  could  go 
from  6  to  8  or  10  hours  without  an  evacuation. 
The  advantages  claimed  are  the  following: 

1.  There  is  no  danger  of  peritonitis. 

2.  A  prominent  natural  papilla  is  secured,  the  natural  manner  of  de- 
bouchement  of  a  secretory  duct  upon  a  mucous  surface,  and  the  one  affording 
the  best  possible  protection  against  an  ascending  infection. 

3.  The  ureters  are  further  protected  against  infection  or  sloughing  by 
remaining  in  their  natural  environment  almost  to  the  point  of  implantation. 

4.  The  operation  is  easy,  and  free  from  shock  and  exhaustion. 
Lendon's  case  was  that  of  a  boy  of  10,  upon  whom  he  operated  May  12, 

1899.  The  method  was  similar  to  that  of  Peters,  except  that  no  catheter  was 
inserted  into  the  ureter,  the  end  of  the  ureter  being  seized  by  a  pair  of  for- 
ceps and  drawn  through  the  opening  into  the  rectum,  where  it  was  the  intention 
of  the  operator  to  hold  it  in  position  by  a  pair  of  clip  forceps.  The  left  ureter 
became  permanently  attached  and  discharged  its  urine  into  the  bowel,  but  the 
right  ureter,  from  which  an  assistant  removed  the  forceps,  worked  back  into 
the  cellular  tissue  and  necessitated  a  Maydl  transperitoneal  operation,  setting 
it  into  the  sigmoid  flexure. 

liewland  {Brit.  Med.  J.,  1906,  i,  964)  had  a  case,  a  boy  7  years  of 
age,  operated  upon  March  29,  1904.  Catheters  were  inserted  about  2  inches 
up  both  ureters  and  stitched  to  the  papillae.  He  then  made  a  circular  incision 
as  large  as  possible  through  the  mucous  membrane  around  each  papilla  and 
deepened  it  until  the  bladder  wall  was  completely  cut  through.  After  freeing 
the  ureters  from  the  cellular  tissue  and  thoroughly  cleansing  the  bowel,  an  open- 
ing was  made  at  a  point  about  fi/o  inches  above  the  anus  by  means  of  a  forceps, 
and  the  catheter  was  pulled  in,  the  ureter  following.  The  rosette  of  vesical 
mucous  membrane  passed  through  the  wound  into  the  rectum,  much  as  a  button 
passes  through  a  button-hole.  With  a  large  rosette  and  a  small  rectal  wound, 
there  is  no  danger  of  the  ureter  slipping  out  of  the  rectum,  and  there  is  no 
necessity  for  a  restraining  suture.     The  wound  left  by  the  transplantation  of 
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the  ureters  was  gently  packed  with  iodoform  gauze.  The  boy  recovered,  grad- 
ually acquiring  control  over  the  flow  of  urine  until,  at  the  end  of  a  month,  he 
remained  dry  all  day  and  only  occasionally  wetted  the  bed  at  night. 

J.  J.  Buchanan  (Surg.,  Gyn.  and  Ohst.,  1909,  viii,  146),  in  a  most  pains- 
taking collection  of  cases  operated  ujDon  by  the  Bergenhem  method,  finds  that 
in  26  extraperitoneal  rectal  implantations  there  were  three  deaths,  a  mortality 
of  11.5  per  cent.,  two  being  due  to  ascending  infection. 
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H.  Braun  {Arch.  f.  klin.  CUr.,  1892,  xliii,  185,  of  Festschrift  f.  Prof. 
Thiersch)  describes  a  girl  15  years  old  who  had  a  fissure  of  the  upper  part  of 
the  bladder  toward  the  umbilicus,  which  was  exstrophied,  dry,  and  shining, 
6x7  cm.,  while  the  lower  basal  part  lay  in  its  normal  position  with  a  normal 
urethra.  The  clitoris  was  bifid  and  the  symphysis  wanting.  The  defect  was 
covered  in  with  long  Thiersch  skin  flaps  taken  from  the  sides  in  four  opera- 
tions. Braun  cites  another  case — from  Froriep — an  autopsy  in  a  boy  three 
weeks  old. 


CHAPTER   XXXIII. 

VESICAL,    URETERAL,    AND    URETHRAL    FISTULA. 

VESICAL  FISTULiE. 

Vesical  fistula  is  an  abnormal  opening  between  the  bladder  and  a  con- 
tiguous organ,  associated,  as  a  rule,  with  incontinence  of  urine,  owing  to  its 
more  or  less  continuous  escape  by  the  fistulous  opening. 

Entero-vesical  fistula  is  an  opening  between  the  bladder  and  the 
bowels,  either  the  vermiform  appendix,  the  ileum,  the  sigmoid  flexure,  or  the 
rectum — when  the  contents  of  the  bowel  may  empty  themselves  into  the  bladder 
and  out  through  the  urethra.  If  the  fistula  is  a  small  one,  the  chief  incon- 
venience suffered  by  the  patient  is  the  escape  of  gas  from  the  bowel  into  the 
bladder.  Fistulse  may  form  between  the  bladder  and  the  uterus,  known  as 
uter  o- vesi  cal  fistulse.  They  may  also  form  between  the  bladder  and 
the  vagina,  and  these,  the  commonest  of  all,  are  the  well-known  vesico- 
vaginal fistulse. 

An  opening  from  the  bladder  onto  the  surface  of  the  skin  above  the  symphy- 
sis may  follow  an  operation  upon  the  bladder  at  that  point  or  an  injury  such 
as  a  pistol  shot,  and  is  called  vesico-hypo gastric  fistula;  we  will 
not  include  here  cases  in  which  there  is  a  sinus  from  a  pelvic  abscess,  a  dermoid 
cyst,  a  suppurating  ovarian  tumor,  or  an  extra-uterine  pregnancy  opening  into 
the  bladder. 

ENTERO-VESICAL    FISTULAE. 

Vesical  fistula?,  uniting  the  bladder  with  some  part  of  the  intestinal  tract, 
are  often  due  to  the  perforation  of  the  bowel  by  some  sharp-pointed  body,  such 
as  a  pin  or  a  spicule  of  bone,  which  then  penetrates  the  bladder  and  forms  an 
avenue  of  communication  between  the  bowel  and  the  bladder,  and  may  itseli"  be- 
come the  nucleus  of  a  vesical  calculus.  In  this  way,  a  communication  has  been 
established  between  the  bladder  and  the  vermiform  appendix  by  means  of  a 
pin  which  has  been  swallowed,  has  wandered  down  the  appendix  to  its  tip,  and 
then  perforated  the  appendix  and  the  bladder. 

Among  other  common  causes  of  these  fistulse  are  inflammatory  processes, 
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especially  of  a  tuberculous  nature,  in  the  bowel  or  in  some  organ  l^ang  between 
bowel  and  bladder.  The  destructive  disease  is  in  some  cases  malig-nant  and  in 
some  syphilitic.  When,  as  is  quite  frequently  the  case,  an  infected  ovarian  cyst, 
a  pus  tube,  or  an  infected  extra- 
uterine pregnancy,  opens  into  the 
bladder  and  the  bowel,  there  results 
a  long  and  tortuous  fistulous  tract. 
On  the  other  hand,  when  the  disease 
is  primary  in  the  bowel,  the  opening 
is  direct.  In  the  male,  many  rectal 
iistulse  follow  destructive  disease  of 
the  prostate  or  seminal  vesicles. 
Pascal  {These  de  Paris,  1900)  has 
contributed  an  interesting  study  of 
this  condition.  He  finds  that  the 
fistula  may  open  anywhere  into  the 
bladder,  and  that  the  rectum  is  the 
commonest  site  of  opening  into  the 
bowel.  In  195  cases  his  fistula  were : 
rectal,  113 ;  colon,  42 ;  ileum,  26 ; 
cecum,  6 ;  cecum  and  appendix,  1 ; 
appendix  vermiformis,  7. 

Such  fistulse  commonly  set  up  an 
intense  cystitis,  and  are  readily  dis- 
tinguished by  the  discharge  of  flatus 

and  fecal  materials  by  the  urethra.    Bismuth  given  by  the  mouth  will  appear  in 
the  course  of  24  hours  in  the  bladder. 

Treatment. — Such  openings  rarely  heal  spontaneously,  and,  if  allowed  to 
persist,  sooner  or  later  lead  to  death,  through  infection  of  the  bladder  and  kid- 
neys. For  this  reason  the  presence  of  such  an  opening  is  a  positive  indication 
for  surgical  interference,  the  one  exception  being,  perhaps,  advanced  cases  of 
malignant  disease  which  cannot  be  cured. 

The  treatment  of  an  entero-vesical  fistula,  excepting  the  recto-vesical,  is  to 
make  an  abdominal  incision  sufficiently  wide  to  furnish  a  controlling  view  of  the 
entire  pelvis  as  well  as  the  site  of  the  fistula  (Fig.  499),  and  then  to  carefully 
wall  off  on  all  sides  with  gauze  and  detach  the  adherent  loops  so  as  to  expose  and 
isolate  the  fistulous  tract,  which  may  have  been  marked  out  previously  by 
passing  a  ureteral  catheter  through  the  bladder  wall  into  the  bowel. 

The  fistula  is  then  carefully  divided  (Fig.  500)  ;  if  it  is  necessary  to  sacri- 


FiG.  499. — Fistula  between  Small  Intes- 
tine AND  Bladder.  View  of  adherent 
bowel  through  median  abdominal  incision. 
The  position  of  the  fistula  is  shown  by 
arrow. 
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fice  one  organ  on  account  of  the  closeness  of  the  attachment,  it  is  best  to  make  a 
freer  dissection  of  the  bladder,  sacrificing  an  oval  area  in  its  walls,  and  cutting 
well  out  into  its. sound  tissues.  This  wound  is  then  readily  closed  by  fine  silk 
sutures  reaching  down  to  the  mucosa ;   a  second,  and  even  a  third  layer  serves 

to  draw  the  surrounding  fascia  over 
the  first  line  and  insure  success 
(Figs.  606  and  607).  The  bowel 
opening  is  then  dissected  free  on  all 
sides  down  to  the  point  of  the  en- 
trance of  the  fistula  into  the  lumen 
of  the  intestine,  where  it  is  excised 
with  beveled  edges,  when  the  bowel 
is  closed  by  two  rows  of  sutures  in 
the  usual  way.  Sometimes  the  fistu- 
lous ring  can  be  simply  inverted  into 
the  lumen  of  the  bowel  and  the  open- 
ing closed  over  this,  just  as  one  in- 
verts the  stump  of  the  appendix  and 
closes  the  hole. 

When  the  vermiform  appendix  is 
attached  to  the  bladder  it  may  be  a 
better  plan  to  clamp  and  divide  it  at 
its  base  and  to  tie  oflf  its  vessels  in  a 
direction    from   base   to    tip.      This 
makes  it  easier  to  deal  with  the  vesi- 
cal fistula,  which  is  marked  out  by  its 
adhesion  to  the  now  movable  appendix.     A  careful  dissection  can  now  be  made 
down  into  the  bladder,  and  a  good  closure  secured  with  sutures— -chromicised 
catgut  or  fine  silk. 

After  all  intestinal  fistula  operations,  it  is  a  wise  plan  to  insert  a  small 
safety  drain,  say  about  the  size  of  a  cigar,  wrapped  in  protective,  into  the  abdo- 
men down  close  to  the  seat  of  the  operation.  If  the  wound  remains  sweet  and 
clean,  the  provisionaj  sutures,  left  for  this  purpose,  can  be  drawn  up  and  closed 
and  tied  after  the  removal  of  the  drain  on  the  fourth  or  fifth  day. 

The  above  outlined  plan  is  manifestly  only  applicable  to  simple  fistula?, 
where  there  is  no  serious  disease  of  either  bladder  or  bowel.  In  the  case  of 
malignant  disease,  or  of  tuberculosis,  the  general  plan  may  have  to  be  altered. 
With  an  inoperable  cancer  of  the  boAvel  the  best  make-shift  is  an  entero-entero- 
anastomosis  connecting  a  portion  of  bowel  above  the  fistula  to  one  below  it  and 


Fig.  500. — Adherent  Bladder  and  Bowel 
Shown  in  Last  Figure  Separated. 
The  openings  left  into  both  organs  are 
closed  by  suture,  as  shown;  or,  if  pre- 
ferred, by  continuous  suture. 
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preventing  discharge  of  bowel  contents  into  the  bladder.  In  operable  cases  the 
diseased  part  of  the  bowel  is  removed  and  suitable  measures  to  restore  its  con- 
tinuity carried  out.  In  those  cases  where  the  fistulous  tract  passes  through  a 
pus  tube,  the  sac  of  an  extra-uterine  pregnancy,  or  an  ovarian  cyst,  the  viscera 
are  detached  and  treated  as  outlined,  after  which  the  primary  trouble  is  suitably 
treated. 

Recto-vesical  fistula3  below  the  level  of  Douglas'  cul-de-sac  con- 
stitute a  class  in  themselves  and  demand  special  consideration.  Excluding 
those  cases  where  there  is  gross  disease  of  the  affected  organs,  or,  in  other  words, 
where  there  is  a  simple  fistula,  several  plans  have  been  advocated.  The  most 
surgical  and  satisfactory  is  the  following:  transverse  incision  parallel  to  the 
symphysis  pubis,  through  the  skin,  fat,  and  fascia,  separation  of  the  recti  mus- 
cles in  the  mid-line,  freeing  of  the  bladder  extraperitoneally  to  the  site  of  the  fis- 
tula, separation  of  the  bladder  and  rectum,  and  closure  of  each  separately  in  the 
manner  already  described.  Such  a  procedure  is  almost  invariably  successful. 
This  class  of  case  is  found  exclusively  in  the  male.  Much  less  satisfactory 
results  are  obtained  by  operations  through  the  rectum  or  through  a  suprapubic 
opening  in  the  bladder.  Both  of  these  procedures  have  been  extensively  em- 
ployed. 

VESICO- VAGINAL,   VESICO  -  UTERINE   AND    URETHRO- VAGINAL   FISTULA. 

Vesico-vaginal  fistulse,  opening  from  the  bladder  into  the  vagina,  vary  in 
size  from  the  diameter  of  a  hair  up  to  great,  gaping  holes,  taking  in  the  whole 
anterior  wall  of  the  vagina  through  which  the  opposite  bladder  wall  prolapses. 

Etiology. — The  causes  which  give  rise  to  vesico-vaginal  fistulas  are : 

1.  Cancer  of  the  cervix  uteri,  commonly. 

2.  Syphilis  of  vagina  or  bladder,  rarely. 

3.  Difficult  labor,  commonly. 

4.  Surgical  operations,  occasionally. 

5.  Malignant  disease  of  bladder,  occasionally. 

Cancer  of  the  cervix  breaks  through  into  the  bladder  late  in  its 
course.  The  surgeon  occasionally  makes  such  a  fistula  by  injudicious  and  too 
vigorous  use  of  the  curette  as  he  removes  the  friable,  cancerous  tissues.  The 
patient's  discomforts  are  so  much  augmented  by  the  added  distress  of  the  con- 
stantly escaping  urine  and  the  associated  foul  odor  that  she  will  hardly  forgive 
the  operator,  as  she  generally  holds  him,  and  not  the  disease,  responsible  for 
her  condition. 

Difficult  labor   often  gives  rise  to  a  vesico-vaginal  fistula,  as  T.  A. 


Fig.  501. — Exposure  of  a  Difficult  Vesico-vaginal  Fistula,  Following  Hysterec- 
tomy, a.  Patient  in  Sims'  posture,  with  a  strong  retractor  introduced  into  the  vagina. 
Note  the  distance  of  the  fistula  from  the  introitus.  The  absence  of  the  cervix  and  the 
presence  of  scar  tissue  in  the  vault  of  the  vagina  always  complicate  the  exposure  of  such  an 
opening.  In  b  the  retractor  is  drawn  forcefully  in  a  dorsal  direction,  pulling  the  perineum 
and  the  posterior  vaginal  wall  well  out  of  the  way.  If  this  is  insufficient,  a  Shuchardt 
pararectal  incision  should  be  made.  Guy  sutures,  placed  as  shown,  aid  greatly  in 
making  the  fistula  accessible.    (F.  B.,  May  28,  1906.) 
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Emmett  and  many  others  before  him  have  long  since  pointed  out,  from  the 
impaction  of  the  head  of  the  child  for  several  hours  in  any  particular  part  of 
the  pelvic  canal,  causing  a  pressure  ischemia  of  the  base  of  the  bladder,  as  it  is 
squeezed  between  the  head  and  the  symphysis  or  the  pubic  arch.  The  trouble 
then  arises,  not  because  forceps  are  used,  but  rather  because  they  have  not  been 
used  soon  enough,  or  because  of  the  failure  to  do  a  symphyseotomy  or  a 
Cesarean  section  in  a  labor  almost  impossible  by  the  natural  ways.  Vesico- 
vaginal fistulffi  thus  commonly  arise  in  contracted  pelves  or  where  the  child  is 
disproportionately  large. 

Surgical  operations,  in  these  days,  usually  hysterectomy  for  cancer 
or  for  fibroid  tumors  of  the  uterus,  occasionally  give  rise  to  fistulse  situateJ  high 
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Fig.  502. — Sagittal  View  of  Vesico-vaginal  Fistula,  with  Open-aie  Speculum  in 
Urethra.  The  small  diagram  to  the  right  shows  the  speculum  view  of  this  fistula  with 
the  surrounding  bladder  mucosa.     (F.,  March  3,  1900.) 

up  in  the  vagina,  small  in  size  and  lying  close  to  the  scar  at  the  vaginal  vault, 
just  under  the  peritoneum. 

Symptoms — The  cardinal  symptom  of  this  fistula  is  the  leakage  of  urine 
from  the  vagina  over  the  person,  irritating  the  skin,  causing  edema,  inflamma- 
tion, ulceration,  and  painful  abscesses  of  the  hair  follicles,  and  disseminating 
from  the  person  of  the  patient,  wherever  she  may  go,  a  foul,  repulsive,  urinous 
odor,  making  the  room  where  she  sits  and  the  bed  where  she  sleeps  like  a  pest 
house.  For  this  reason  patients  aiflicted  in  this  way  commonly  live  a  recluse 
life,  rarely  seeing  any  one  outside  of  the  immediate  tolerant  family. 
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Diagnosis — The  diagnosis  of  a  vesico-vagiiial  fistula  is  usually  easy;  it 
may  be  evident  at  once,  upon  retracting  the  posterior  vaginal  wall  (Fig.  501), 
when  the  bright  red  bladder  mucosa  can  be  seen  pouting  through  the  fistulous 
orifice.  If  the  fistula,  as  is  frequently  the  case,  is  not  readily  found,  a  couple 
of  ounces  of  milk  or  water  colored  with  an  anilin  dye,  injected  into  the  bladder 
through  the  urethra  by  means  of  a  catheter  and  a  rubber  tube  attached  to  a 
funnel,  will  reveal  its  presence  by  the  little  point  of  colored  fluid  escaping  into 


Fig.  503. — Exposure  of  Small  Vesico-vaginal  Fistula.  Procedure  rendered  quite 
simple  by  the  fact  that  the  cervix  and  the  anterior  vaginal  wall  can  be  drawn  almost 
out  of  the  vaginal  introitus.  The  figure  to  the  right  shows  the  closure  of  this  fistula 
with  two  layers  of  sutures.    (F.,  March  3,  1900.) 


the  vagina.  It  is  frequently  a  valuable  aid  to  examine  from  the  vesical  side  by 
a  cystoscope,  as  shown  in  Figure  502. 

In  the  case  of  a  minute  fistula,  it  is  often  a  good  plan  to  put  an  absorbent 
cotton  pack  in  the  vagina,  after  filling  the  bladder  with  the  anilin  solution.  If 
there  is  a  fistula,  the  cotton  in  the  vagina  will  be  stained  at  the  point  of  its 
escape.  If  the  cotton  collects  clear  urine,  while  the  bladder  urine  is  strongly 
colored,  then  the  fistula  is  ureteral,  not  vesical.  When  there  is  much  inflamma- 
tion and  the  parts  are  tender,  it  is  best  to  put  the  patient  completely  under  the 
influence  of  anesthesia  before  making  a  thorough  examination. 

Treatment. — The  object  in  the  treatment  of  a  vesico-vaginal  fistula  is  to 
close  it  firmly,  so  as  to  restore  vesical  continence. 
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■  f"  by  sponge   in  bladder 


Fig.  504. — Sponge  on  Clamp  Introduced  into  Bladder  through  Fistula  as  Aid  in 
Denudation.  The  edge  of  the  fistula  can  thus  be  everted  and  made  taut,  facUitating 
denudation  with  the  scissors. 


The  simplest  classification  of  vesico-geiiital  fistiilne  recognizes  the  following 
five  forms: 

1.  Vesico-vaginaL 

2.  Vesico-cervico-vaginal,  superficial  and  deep. 

3.  Vesico-nterine. 

4.  Vesico-urethro-vaginal,  involving  the  neck  of  the  bladder. 

5.  Urethro-vaginal.      See  Urethral  Fistula. 

Each  of  these  forms  calls  for  separate  consideration  and  different  plans  of 
treatment. 

Before  proceeding  to  details  it  seems  well  to  recall  the  general  principles 
involved. 
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Fig.  505. -Sickle- 
shaped  Knife; 
Sharp  on  Both 
Sides.  It  is 
very  convenient 
in  dissecting  the 
bladder  free 
from  the  vagina 
and  also  con- 
venient in  mak- 
i  n  g  vesico-va- 
ginal  fistulae  for 
purposes  of 
treatment.  (^ 
natural  size.) 


Conditions  of  Success  Common  to  All  Plastic 
Operations. — Success  in  treating  a  vesico-vaginal  fistula  de- 
pends first,  upon  dealing  suitably  with  any  existing  compli- 
cations, and  then  upon  securing  a  good  denudation  in  well- 
vascularized  plastic  tissues,  that  the  tissues  can  be  splinted 
during  the  healing  process  in  snug  coaptation  without  undue 
tension.  The  approximation  of  the  tissues  must  be  main- 
tained by  a  suture  material  which  will  last  at  least  8  or  10 
days,  the  parts  must  be  kept  clean  while  the  union  is  being 
established,  and,  as  a  rule,  the  bladder  must  be  kept  at  rest 
by  drainage.  These  general  principles 
are  attained  in  some  cases  quite  readily, 
in  others  only  by  extreme  care,  remov- 
ing one  or  the  other  of  the  various  pre- 
existing complications. 

Posture. — The  best  posture  is  tho 
one  which  renders  the  fistula  most  ac- 
cessible and  at  the  same  time  is  most 
convenient  for  the  operator,  his  assist- 
ants, and  the  anesthetist.  The  lithotomy 
or  the  exaggerated  lithotomy  (Simon's) 
is  generally  the  most  satisfactory ; 
Sims'  posture  is  sometimes  excellent ; 
occasionally  an  operation  can  be  done 
with  greater  ease  and  dispatch  in  the 
knee-breast  posture  than  in  any  other. 

Anesthesia. — Many  operations  can 
be  done  imder  local  anesthesia.  jSTovo- 
cain,  2  per  cent,  aqueous  solution,  to 
which  a  little  1  to  100,000  adrenalin  is 
added,  is  ideal.  In  addition  to  infiltrat- 
ing the  tissues  about  the  fistula,  it  is  a 
great  help  to  thoroughly  inject  the 
perineum.  This  permits  of  retraction 
without  discomfort. 

Where  local  anesthesia  is  not  satis- 
factory an  ideal  substitute  is  found  in 
the  mixture  of  gas,  oxygen,  and  ether 
in  such  general  use. 


Fig.  506. — Delicate 
Scissors  Curved 
ON  THE  Flat,  for 
Paring  Edges  of 
Vesico-vaginal 
FisTULvE.  {%  nat- 
ural size.) 
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Operation. — With  the  patient  in  a  lithotomy  postnre  and  the  posterior 
vaginal  wall  well  retracted,  the  next  step  is  to  proceed  to  bring  the  fistulous  area 
down  as  near  to  the  observer  as  possible.  This  can  often  be  done  by  passing 
^^^:^         _^  4     stout     silk     sutures 

iif  6v  1-;^  through  the  thickness  of 

the  vaginal  walls  in 
front  of,  and  behind, 
and  on  each  side  of  the 
fistula  (Fig.  501).  The 
fistula  can  now  be 
pulled  down  and  ex- 
posed for  operation  as 
readily  as  though  it  lay 
on  the  surface  of  the 
body.  Oftentimes  it  is 
sufficient  to  catch  the 
cervix  with  a  stout 
tenaculum  forceps  and 
haul  it  down  to  bring 
the  fistula  with  it  al- 
most to  the  vulva  (Fig. 
503).  On  the  other 
hand,  much  is  also 
gained  by  retracting  the 
perineum  as  far  back  as 
possible  (Fig.  501  b).  In 
many  cases  great  gain  is 
made  by  making  a  deep 
para-rectal  incision 
through  the  perineum, 
as  shown  in  Figure  536. 
This  is  readily  closed  at 
the  end  of  operation.  By  these  devices,  by  pulling  the  fistula  down,  and  by 
hauling  the  perineum  up,  two  inches  or  more  can  be  gained.  The  plan  shown  in 
Figure  504  is  frequently  a  very  effectual  one  in  exposing  the  edges  of  fistula. 

The  instruments  needed  are  a  speculum,  scalpel,  mouse-tooth  tissue  forceps, 
delicate  scissors  (Figs.  505  and  506),  artery  forceps,  fine  needles,  needle- 
holder,  and  suture  material. 

D  e  n  u  d  a  t  i  o  n. — The  best  method  of  denudation  is  the  one  which  sacri- 


FiG.  507. — Immense  Vesico-vaginal  Fistula,  Involving 
Entire  Trigonum,  Including  Sphincter  Area.  The 
ureteral  orifices  are  still  open  in  bladder.  Figure  I  shows 
the  separation  of  the  bladder  from  the  vagina.  A  denu- 
dation is  carried  all  the  way  around  the  fistula.  Figure  II 
shows  placing  of  the  sutures.  Great  care  must  be  taken 
not  to  include  the  bladder  mucosa  and  to  close  the  angles 
perfectly.  The  sutures  below  include  the  mobilized  blad- 
der, care  being  taken  to  include  a  large  bite.  In  front, 
they  include  both  bladder  and  vagina.    (H.,  Oct.  31, 1900.) 
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fices  the  least  tissue,  and  this  is  done  bj  cutting  through  the  vaginal  tissues  at 
each  end  of  the  opening  down  to  the  bladder  wall  (Fig.  507),  then  freeing  the 
bladder  on  all  sides  from  the  vagina  by  running  a  scalpel  around  between  them, 
when  the  bladder  can  be  brought  together  as  a  separate  organ  without  any 
tension  being  placed  on  the  binding  sutures  (Fig.  508). 

Line  of  Unio n. — The  tissues  should  be  brought  together  in  the 
direction  in  which  they  most  naturally  and  readily  fall  into  apposition. 
It  is  not  necessary  for  the  line  of  bladder  union  to  coincide  with  the  vaginal 


^    \ 


Fig.  508. — Fistula  Shown  in  Last  Figure,  with  Sutures  Tied.  The  bladder,  loosened 
posteriorly,  is  now  drawn  forward  and  the  sutures  tied.  No  attempt  is  now  to  be  made 
to  cover  over  the  raw  bladder  surface  with  the  scarred  and  rigid  vagina,  as  nature  will 
soon  hide  all  traces  of  the  operation  and  there  will  be  no  visible  defect. 


line.  Other  things  being  equal,  in  all  larger  fistulse  a  transverse  or  slightly 
oblique  line  of  suture  of  the  vaginal  tissue  is  best  (Figs.  509  and  510,  511 
and  512;  also  516,  523,  524).  It  is,  as  a  rule,  more  difficult  to  draw  the 
tissues  together  in  the  direction  of  the  axis  of  the  vagina  than  across  its 
axis. 

S  u  t  u  r  e. — Fine  needles  are  used  for  the  sewing,  and  we  prefer  chromic 
catgut  for  the  bladder,  and  fine  silkworm-gut  or  fine  silver  wire  for  the  vaginal 
wall.  With  the  bladder  wall  detached  from  the  vagina,  it  is  good  to  unite 
tbo  under  raw  surfaces  of  the  bladder,  throwing  a  ridge  of  tissue  upwards  into 
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the  viscus  by  2  layers  of  fine  chromic  gut ;  silk  or  linen  thread  may  also  be  used. 
A  fine  silkworm-gnt  or  fine  silver  wire  does  well  to  hold  the  vaginal  tissues 
in  apposition,  avoiding  any  dead  spaces  between  the  vesical  and  the  vaginal 
planes. 

Where  the  surrounding  tissues  are  not  involved  and  the  margins  of  the 


Fig.  509. — Paring  Edges  of  Ves- 
ico-VAGiNAL  Fistula  Prepara- 
tory TO  Closure.  The  patient 
should  be  in  the  elevated  perineal 
posture.  The  anterior  vaginal 
wall  in  which  the  fistula  lies  is 
exposed  by  a  large  posterior  re- 
tractor and  two  small  lateral  re- 
tractors, as  shown.  The  amount 
of  denudation  is  indicated  by  the 
outline. 


Fig.  510. — Closure  of  Vesico-vaginal  Fis- 
tula. The  pared  vaginal  edges  are  brought 
together  with  interrupted  transverse  su- 
tures, going  down  to,  but  not  including  the 
mucous  membrane  of  the  bladder.  The 
best  suture  material  is  fine  silkworm  gut 
or  fine  silver  wire.  The  upper  and  lower- 
most sutures  should  unite  the  tissues  well 
beyond  the  opening. 


fistula  can  be  easily  drawn  together,  then  the  classical  operation  of  Sims  can  be 
done  with  every  assurance  of  success. 

In  this  a  broad  strip  of  tissue  is  removed  from  the  edges  of  the  fistula  on 
all  sides,  extending  up  to,  but  not  including,  the  mucous  membrane  of  the 
bladder  (Fig.  509). 

The  next  step  is  to  pass  a  series  of  silver  wire  or  silkworm-gut  sutures  about 
five  millimeters  apart,  which,  when  shotted  or  tied,  will  serve  to  bring  the 
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apposed  raw  surfaces  into  accurate  apposition  and  splint  them  without  undue 
tension  until  firm  union  has  taken  place  (Fig.  510). 

Simon,   the  great  German  operator   of  a  half  century  ago,  was  fond   of 
passing  alternate  sutures  at  a  greater  distance  from  the  edges  of  the  wound 
which  served,  when  tied,  to  relax  the  tissues  for 
the  accurate  work  of  approximation  secured  by 
the  intermediate  sutures. 

A  f  t  e  r  -  T  r  e  a  t  m  e  n  t. — After  suturing  the 
parts  together,  it  is  always  best  to  test  if  the  sew- 
ing is  water-tight  by  injecting  an  anilin  solution 
into  the  bladder,  say  150  c.  c,  to  discover  any 
weak  points.  If  any  are  found,  other  sutures  are 
carefully  placed  there  at  once,  or  the  whole  is 
ripped  out  and  done  over.  If  the  operation  is 
really  well  done,  the  operator  can  feel  sure  in  ad- 
vance of  the  test  that  no  fluid  will  escape.      A 

mushroom      catheter 

(Fig.    513),    with    a 

stem,  about  5  mm.  in 

diameter,  is  inserted 

into   the   bladder 

through  the  urethra; 


Fig.  512. — Closure  of  Vesico- 
vaginal Fistula,  as  in 
Last  Figure,  with  a  Sepa- 
rate Layer  of  Sutures 
FOR  the  Bladder.  The 
buried  sutures  are  of  cat- 
gut. 


through  this  the 
urine  drains  contin- 
ually into  a  recep- 
tacle at  the  side  of 
the  patient  contain- 
ing some  5  per  cent, 
carbolic  acid  solution. 


Fig.  511. — Closure  of  a 
Vesico-vaginal  Fistula  ' 
with  Sutures  Placed  in 
Antero-posterior  Di- 
rection Making  a 
Transverse  Line  when 
Tied.  The  procedure  is 
the  same  as  shown  in  the 
last  figure  except  that  the 
line  of  suturing,  when 
completed,  is  from  behind 
forward,  instead  of  from 
side  to  side. 


Once  or  twice  a  day  the 
bladder  is  washed  out  with  warm  boric  acid  so- 
lution, and  once  a  day  2  oz.  of  1  to  1,000  or 
1,500  nitrate  of  silver  solution  is  thrown  into 
the  bladder  after  irrigation.  A  very  valuable 
irrigation  is  that  of  1  to  1,000  formalin  solu- 
tion.    After  6  or  8  days  the  catheter  may  be  withdrawn. 

The  bowels  should  be  moved  on  the  third  day  by  giving  a  laxative  the  even- 
ing before.     After  this  the  food  need  not  be  restricted. 

A  rest  of  8  to  10  days  in  bed  will  be  necessary  according  to  the  severity 
of  the  case. 
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Vesico-Cervico- Vaginal  Fistula. — When  the  fistula  is  in  juxtaposition 
to  the  neck  of  the  womb  it  is  a  vesico-cervico-vaginal  fistula.     This  form  may- 
be superficial  or,  when  there 
tfl  K^^  has  been  much  destruction  of 

Jn^  ^JHj^^^      the  neck,   throwing  it  higher 

I  Mil  g/'^-'-^^aP      up  in  the  midst  of  a  mass  of 

^■^r  ^HHIl^       ^^^^  tissue,  it  is  a  deep  vesico- 

^^'  US  cervico-vaginal  fistula.     These 

H  ll  forms  attracted  much  attention 

H  ^B  from  the  earlier  operators,  as 

H  ^M  they  are  not  uncommon  and, 

1^  where  one  is  limited  to  the  sim- 

ple   plan    of    denudation,    ap- 
proximation, and  suture,  they 
may  be  difiicult  to  handle.    Jo- 
bert   de   Lamballe   and   many- 
others    after    him    sometimes 
denuded  the  posterior  cervical 
lip  and  sewed  it  to  the  anterior  margin  of  the  fistula,  in  this  way  closing  the 
opening  and  also  turning  the  uterine  orifice  into  the  bladder,  through  which 
the  patient  was  then  destined  to  menstruate. 


Fig.  513. — Three  Styles  of  Self-retaining  Cath- 
eter. These  catheters  are  made  of  soft  rubber 
and  should  be  about  25  cm.  long.  The  third  is 
the  one  commonly  used;  in  order  to  be  able  to 
irrigate  through  it  with  greater  ease,  it  is  often 
best  to  cut  the  holes  larger. 


Fig,  514. — Vesico- cervico-vaginal 
Fistula.  Dissected  free  and  ready 
for  suture. 


Fig.  515.  —  Vesico-cervico-vaginal 
Fistula.  The  dotted  line  indicates 
the  plane  of  the  dissection  made  to 
mobilize  the  bladder  by  freeing  it 
from  the  uterus. 


The  best  plan  of  treatment  here  is  to  gi-asp  the  cervix  and  pull  it  down  and 
back ;  then  to  cut  transversely  between  the  fistulous  orifice  and  the  uterus,  com- 
pletely severing  the  vaginal  vault  and  the  bladder  from  the  cervix.     After 
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Fig.  516. — Vesico-cervico-vaginal  Fistula.     Showing  way  in  which  the  bladder  was 
detached  from  the  uterus,  a  to  x,  and  brought  down  and  sewn  to  denuded  vagina  at  b. 

freeing  the  bladder  in  this  way  it  can  then  be  sewed  up  with  two  or  three  layers 
of  fine  chromic  catgut,  turning  it  in  on  itself.  The  general  plan  of  this  opera- 
tion is  well  shown  in  Figures  514,  515,  and  516.     A  little  drain  is  then  laid  in 


Fig.  517. — Closure  of  Vesico-uterine  Fistula,  from  Below.    The  sutures  closing  the 
denuded  and  mobilized  bladder  are  in  place,  ready  to  tie. 


front  of  the  cervix  to  carry  off  any  secretions,  and  the  bladder  is  drained  for 
from  6  to  8  days  with  a  catheter. 
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Fig.  518. — Vesico-uterine  Fistila.  The  bladder  has  been  completely  detached  from 
the  uterus  and  can  now  readily  be  sewn  up.  The  utero-vesical  space  may  be  drained 
or  closed  at  once;  the  choice  of  procedure  will  depend  upon  the  character  of  the  opera- 
tion and  the  presence  or  absence  of  infection. 


Vesico-Uterine  Fistula. — A  vesico-iiterine  fistula  opens  from  the  bladder 
into  the  cervix  and  is  not  visible.  It  can  be  detected  by  the  flow  of  urine  from 
the  cervix  and  by  passing  a  probe  through  the  bladder  and  across  the  fistula  into 


Fig.  519. — Vesico-uterine  Fistula  Treated  through  Median  Abdominal  Incision. 
The  bladder  is  separated  from  the  uterus  and  each  opening  closed  separately.  A  drain 
is  inserted  at  the  site  of  the  fistula  leading  into  the  vagina. 
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the  uterus  and  then  touching  it  with  another  probe  passed  into  the  cervical 
canal.  The  plan  of  treatment  here  is  to  separate  the  anterior  vaginal  vault 
from  the  cervix  and  to  dissect  the  bladder  free  up  to,  across,  and  beyond  the 
opening  until  there  is  plenty  of  slack  bladder  tissue  around  it,  when  it  is  closed 
with  a  fine  needle  and  fine  chromic  gut  in  two  or  three  layers.  It  is  not  neces- 
sary to  close  the  uterine  end  of  the  opening,  although  this  is  a  simple  procedure. 
'Next  close  the  vaginal  vault  down  to  a  small  opening  and  insert  a  little  cigarette 
drain  for  a  few  days.    See  Figures  517  and  518,  also  519-521. 

Vesico-Ueetheo- Vaginal  Fistula. — A  fistula  at  the  neck  of  the  bladder 
is  always  serious,  as  it  may  involve 
the  entire  destruction  of  the  sphincter 
muscle  and  so  condemn  the  patient  to 
a  urethral  incontinence  when  the  hole 
is  closed,  which  is  no  less  annoying 
than  was  the  flow  through  the  fistula, 
for  no  operation  is  successful  from  the 
patient's  standpoint  unless  she  secures 
perfect  urinary  control. 

In  operating  here  it  is  most  im- 
portant (a)  not  to  sacrifice  any  tissue, 
(b)  to  avoid  as  far  as  possible  intro- 
ducing scar  tissue  into  the  wound  area. 
Begin  the  denudation  by  splitting  the 
vagina  in  the  median  line,  starting  at 
the  fistula,  and  extending  on  down  the 
urethra.  Then,  by  turning  over  little 
flaps  of  vaginal  mucosa  on  either  side, 


Fig.  520. — Treatment  of  Vesico-uterine 
Fistula  by  Abdominal  Incision.  The 
vesico-uterine  fold  of  peritoneum  (P-P) 
is  divided,  and  the  fistula  (F)  exposed 
and  detached  from  the  uterus,  (von 
Dittel.) 

a  raw  area  is  secured  coverino;  the  an- 


terior part  of  the  fistula,  which  is  the  most  difficult  to  get  at.  Then  the  pos- 
terior margin  is  split  in  the  median  line  up  toward  the  cervix  for  about  one 
centimeter,  and  the  little  flaps  dissected  up  from  the  bladder  mucosa  out  to  each 
side  until  a  wide  area  is  exposed,  and  the  anterior  and  posterior  denudations  are 
joined  at  the  right  and  the  left  angles. 

The  denuded  and,  to  some  extent,  liberated  bladder  is  now  rolled  forward 
onto  the  urethral  portion,  raw  surface  to  raw  surface,  and  sewed  snugly  there 
with  fine  needles  and  very  fine,  continuous,  chromic  catgut  suture.  It  some- 
times is  a  great  help  to  unite  the  median  portions  of  the  wound  with  a  single 
interrupted  stitch.  This  same  principle  is  also  a  good  one  in  dealing  with 
large  fistulse  of  the  base  of  the  bladder,  where  the  wound  can  be  divided  up 
advantageously  by  two  or  three  fine  interrupted  sutures.     The  fine  continuous 
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chromic  gut  suture  is  then  used  to  effect  an  accurate  closure  from  end  to  end, 
or  rather  from  near  the  center  out  to  one  end  and  then  back  to  the  center,  and 
then  out  to  the  opposite  end  and  back  again,  when  it  is  held  at  the  starting 
point.  By  using  a  fine  needle  and  fine  suture  the  tissues  are  not  injured  and 
the  sutures  can  be  placed  close  together,  making  a  more  secure  closure.  If  there 
is  any  tension  two  or  three  silkworm-gut  sutures  will  relieve  that  and  make  the 
fine  suture  work  more  effective.     It  is  good  to  end  up  with  the  last  row  just 

under  the  vaginal  wall,  completely 
buried  out  of  sight.  In  many  large 
fistulse  it  is  possible  to  bring  the  bladder 
together,  but  not  the  vaginal  wall.  Such 
a  condition  is  shown  in  Figures  507  and 


508. 

When  the  suturing  is  done  at  or 
close  up  to  the  neck  of  the  bladder,  or 
involves  the  urethra,  it  is  best  to  avoid 
using  a  permanent  catheter  lying  in  di- 
rect contact  with  the  line  of  approxima- 
tion. In  these  cases  it  is  good  to  make 
a  stab  wound  in  the  median  line  through 
the  bladder  walls  well  above  the  sutur- 
ing area,  draining  in  this  way  until  the 
tissues  are  well  united,  when  the  cathe- 
ter is  pulled  out  and  the  vesical  opening 
rapidly  closes  of  itself. 

Uketiiro- Vaginal  Fistula. — See 
Urethral  Fistula. 

'No  satisfactory  apparatus  has  been 


Fig.  521.  —  Vesico-uterine  Fistula 
Closed  by  Operation  from  Above. 
The  hole  in  the  bladder  is  now  sewed 
up  and  then  the  vesico-uterine  plica  (P) 
is  restored.  Finally  the  abdominal 
incision  is  closed  and  the  bladder 
drained  with  a  mushroom  catheter 
for  a  few  days.  If  the  opening  into 
the  uterus  is  low  down,  it  will  some- 
times be  best  to  split  the  cervix  into 
the  vagina  and  drain  the  wound  area 
through  it. 


devised  for  collecting  the  urine  leaking 
from  a  vesico-vaginal  fistula  when  the  patient  is  up;  lying  in  bed  very  good 
results  are  obtainable  by  inserting  a  large  mushroom  catheter  (Fig.  513j  into 
the  vagina  and  by  tubing  to  connect  it  with  a  convenient  receptacle. 

As,  for  reasons  of  treatment,  it  is  often  desirable  to  leave  fistulas  open — and 
in  some  cases  it  is  impossible  to  close  them — it  would  be  a  great  contribution  to 
the  treatment  if  a  really  practical  mechanical  apparatus  were  in  use. 

We  have  merely  outlined  the  question  of  operative  treatment.  ISTot  every 
fistula  can  be  closed  by  the  vaginal  route,  and  it  seems  wise  to  add  something 
as  to  the  complications.  Each  case  must  be  judged  on  its  own  merits,  and, 
among  difficult  cases,  no  two  operations  will  be  identical. 
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Complications. — The  complications  threatening  the  success  of  the  operation 
may  lie  in  the  character  of  the  fistula  itself,  which  is  either  minute  or  extensive, 
or  it  may  be  that  it  is  inaccessible,  or  that  the  surrounding  conditions  offer 
difficulties  such  as  scar  tissue,  a  ruptured  perineum,  pelvic  inflammatory  dis- 
ease, etc. 

The  following  is  a  categorical  list  of  the  more  important  complications  met 
with : 

1.  The  fistula  may  be  minute,  as  fine  as  a  hair,  rendering  its  discovery 
difficult.     Once  located  the  treatment  is  simple. 

2.  It  may  be  large  enough  to  involve  the  whole  base  of  the  bladder  and 
the  anterior  vaginal  wall. 

3.  It  may  be  embedded  in  the  unyielding  vaginal  scar  tissues. 

4.  It  may  be  so  high  up  in  the  vaginal  vault  as  to  be  inaccessible. 

5.  It  may  adhere  to  one  or  both  pubic  rami. 

6.  The  destruction  of  tissue  may  involve  the  anterior  lip  of  the  cervix, 
which  is  more  or  less  completely  destroyed  (fistula  laqueatica). 

7.  It  may  involve  the  urethra  at  the  neck  of  the  bladder,  and  with  it  the 
vesical  sphincter. 

8.  The  whole  urethra  may  also  be  destroyed. 

9.  Two  or  three  vesico-vaginal  fistuLr  may  exist  at  the  same  time. 

10.  A  vesical  fistula  may  be  coincident  with  a  vesico-uterine  fistula. 

11.  A  vesical  fistula  may  be  coincident  with  a  urethro-vaginal  fistula. 

12.  One  or  both  ureters  may  be  caught  and  compressed  in  the  margins  of 
the  fistula. 

13.  A  vesical  fistula  may  be  associated  with  rupture  of  the  symphysis 
pubis,  and  sometimes  with  necrosis  of  the  bone. 

14.  It  may  be  associated  with  a  complete  tear  of  the  perineum. 

15.  It  may  be  associated  with  a  recto-vaginal  fistula. 

16.  There  may  be  a  coincident  pyelonephritis,  usually  due  to  an  ascend- 
ing infection. 

17.  There  may  be  prolapse  and  thickening  of  the  inflamed  bladder  wall, 
through  the  large  fistula. 

18.  There  may  be  cicatricial  narrowing  of  the  vagina,  especially  at  its 
outlet. 

19.  There  may  be  more  or  less  extensive  vaginal  and  vulvar  inflammation, 
with  follicular  abscesses  and  incrustations  on  the  raw  tissues. 

20.  Vesico-vaginal  may  be  coincident  with  uretero-vaginal  fistula. 

21.  There  may  be  pelvic  inflammatory  disease  fixing  the  uterus. 

22.  Fistula  may  follow  hysterectomy. 
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Perliai)s  the  simplest  and  most  easily  managed  of  these  complications  is  the 
preliminary  clearing  up  of  infection  in  the  vagina  and  aroiuid  the  fistula.  It 
is  indispensable  to  satisfactory  results. 

Bad  cases  of  vulvar  and  vaginal  excoriations  and  inflammation  and  badly 
inflamed  bladders  often  demand  some  weeks  of  preparatory  treatment  to  get 
the  tissues  into  proper  condition  for  an  operation.  When  the  vaginal  outlet  is 
open,  afl^ording  free  ingress  and  egress  to  fluids,  the  patient  may  be  kept  in  a 
warm  bath  for  several  hours  each  day,  extending  for  a  period  of  from  one  to 
several  weeks.  In  some  cases  continuous  tubs  are  of  great  advantage.  Patients 
may  lie  on  a  canvas  hammock,  in  a  tub,  out  of  the  water,  and  by  suitable 
apparatus  a  continuous  irrigation  with  plain  water  or  any 
desired  fluid  may  be  kept  up.  This  plan  of  G.  L.  Hunner's 
often  so  ameliorates  the  local  conditions  that  an  operation 
can  then  be  done  successfully. 

The  use  of  a  stiff  oxid  of  zinc  paste  over  the  excoriated 
skin  and  vulvar  parts  relieves  pain  and  promotes  healing. 

In  some  of  the  worst  cases  we  find  that  it  is  a  good  plan 
to  put  the  patient  under  anesthesia,  say  once  every  5  days,  for 
4  or  5  times,  and  then  go  to  work  and  cleanse  the  internal 
parts,  which  we  prefer  to  do  in  the  knee-breast  posture, 
vigorously  scrubbing  off  all  the  incrustations  from  the 
vaginal  and  vesical  surfaces ;  then  applying  carefully  to  all 
wounded  surfaces  a  nitrate  of  silver  solution,  varying  in 
strengih  from  5  to  10  per  cent.  No  other  plan  will  so  speed- 
ily hasten  the  healing  of  the  wounded  surfaces  and  prepare 
the  patient  for  the  operation,  which  can  be  done  as  soon  as 
the  surrounding  parts  become  normal. 

Let  us  now  consider  some  of  the  more  important  and  fre- 
quent of  these  complications. 

Very  Large  Fistul.e. — In  some  of  the  worst  fistulse  the 
opposite  wall  of  the  bladder  is  found  prolapsed  through  the 
opening  into  the  vagina,  where  it  appears  as  an  angry,  red, 
sometimes  strangulated  and  edematous  mass,  inflamed,  ulcer- 
ated, or  coated  with  gritty  material.  The  general  prepara- 
tions described  above  apply  here,  and,  in  addition,  the  blad- 
der should  be  replaced  and  prevented  from  falling  into  the  vagina  by  packing 
it  from  time  to  time.  At  the  time  of  the  operation  the  bladder  can  be  restored, 
and  retained  by  the  posture  of  the  patient,  either  the  left  lateral  or  the  knee- 
breast  position.     A  rubber  balloon  with  a  stem  to  it  can  also  be  inserted  in  the 


Fig.  522. — Large 
Fistula  with 
Rigid  Vaginal 
Walls.  The 
bladder  has  been 
dissected  free 
and  sewn  to- 
gether, as  shown. 
The  suturing 
should  be  close 
and  in  two  lay- 
ers at  least. 
With  careful 
post  -  operative 
attention  as  to 
cleanliness  such 
a  fistula  will 
heal  without 
any  approxima- 
tion of  the  va- 
ginal wall. 
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bladder  cavity,  the  stem  brought  out  of  the  urethra,  and  the  bladder  blown 

up. 

When  the  fistula  is  so  large  that  the  vaginal  tissues  cannot  be  united,  one 
must  do  as  much  as  possible  with  the  available  tissues  and  leave  the  rest  bare. 


Fig.  523. — Dudley's  Operation  for  Large 
Vesico-vaginal  Fistula  with  Rigid 
Edges.  The  diagram  shows  left  half  of 
the  bladder.  The  denudation  includes 
the  anterior  part  of  the  fistula,  ff;  on 
reaching  the  point  d,  in  place  of  extend- 
ing backward  to  the  cervix,  it  runs  up- 
ward in  a  semicircular  denudation  in 
the  bladder.  Some  of  the  sutures  are 
already  placed.  As  a  result  of  this  opera- 
tion, the  part  of  the  bladder  behind  the 
sutures,  as  indicated  by  df,  is  left  out  of 
the  newly  formed  bladder  and  becomes 
a  part  of  the  vagina. 


Fig.  524. — Dudley's  Operation  Com- 
pleted. (See  last  figure.)  The  part  of 
the  anterior  vaginal  wall  back  of  the 
suture  is  made  up  of  vesical  mucosa. 
Although  the  bladder  appears  much 
smaller  in  our  sketch,  its  size  was,  in 
reality,  not  greatly  reduced. 


This  uncovered  area  becomes  covered 
with  epithelium,  so  that  in  a  short 
time  it  is  impossible  to  recognize  that 
the  vagina  has  not  covered  the  wound 
throughout  as  usual  (Fig.  522). 

In  the  case  of  a  large  fistula  some 
of  the  older  workers  deliberately  adopted  the  plan  of  closing  as  much 
as  possible  at  one  sitting,  and  then  closing  the  remaining  portion  in  one 
or  two  more  sittings.  Again,  Freund  and 
extraordinary  expedient  of  bringing  the 
through  an  opening  in  front  of  the  cervix, 
body  by  its  posterior  face  into  the  large 
out  topsy  turvy  through  the  posterior  cul-de-sac  and  sewing  its  an- 
terior face  into  the  hole  and  so  plugging  it  up.  We  think  to-day 
we  can  avoid  such  extreme  measures  by  dissecting  the  bladder  free 
from    its    surroundings    and    closing    it   separately,    as    described.      Macken- 


von   Kosthorn   resorted    to   the 

uterus     out    into     the     vagina 

and    sewing   the   bare    uterine 

vesical    hole;    or    bringing    it 
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rodt  has  been  one  of  the  most  active  propagandists  for  this  operation  in  large 
fistulas. 


Fig.  525. — Double  Vesico-vaginal  Fistula.  I.  When  the  fistulse  he  close  together 
and  in  the  base  of  the  bladder,  it  is  then  best  to  cut  the  bridge  and  throw  both  into 
one.    (E.,  Oct.  19,  1908.) 


An  interesting  and  sometimes  very  valuable  plan  is  that  of  Dudley,  shown 
in  Figures  523  and  524.     It  can  yield  a  perfect  functional  result. 

Minute  FistultE. — A  little  fistula  sometimes  gives  far  more  trouble  than 
a  big  one.  One  reason  for  this  is  that  the  operator  frequently  treats  it  too 
lightly,  and  does  not  make  sufficiently  extensive  denudations.     Frequently  a 
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little  fistula  is  the  residiuim  of  many  operations  closing  a  large  fistula.  In  such 
a  case  it  often  lies  in  the  middle  of  a  hard  mass  of  scar  tissue.  In  every 
small  fistula  it  is  best  to  dissect  out  the  whole  fistulous  tract  all  the  way  to  the 
bladder  mucosa,  thus  avoiding  the  formation  of  diverticula  or  funnel-shaped 
processes  on  the  bladder  side.  After  the  denudation  is  completed  the  closure  is 
best  made  with  fine  needles  and  very  fine  chromic  catgut  suture.    While  such  a 


Incision  through 

bridge  betweei* 

fietulae 


Fig.  526. — Double  Vesico-vaginal  Fistula.  II.  Transformation  of  the  two  fistulae, 
shown  in  last  figure,  into  a  single  opening,  by  incision  through  the  bridge  of  tissue 
separating  them.  The  edges  of  this  fistula  were  then  denuded  and  the  bladder 
freed  for  separate  suture  as  already  shown. 

condition  is  usually  cured,  even  if  the  patient  is  allowed  to  pass  water  from  the 
first,  the  result  is  better  still  if  a  urethral  catheter  is  inserted  and  allowed  to 
remain  in  the  bladder  for  at  least  6  days. 

Multiple  Fistula. — Where  there  are  multiple  vesical  fistulse,  usually  one 
is  large  and  the  other  small  and  close  by.  In  such  cases  it  is  often  well  to 
throw  the  two  or  three  into  one,  rather  than  attempt  to  close  them  up  separately 
(Figs.  525,  526,  and  527).  A  separate  fistula  into  the  urethra,  or  into  the 
uterus,  only  complicates  the  case  because  it  requires  an  additional  operation 
to  close  it ;  preferably  at  the  same  time  the  vesico-vaginal  fistula  is  closed. 

Inaccessible  Fistula. — ^Where  the  fistula  is  high  up  in  the  vaginal  vault 
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and  cannot  be  reached  readily  so  as  to  do  accurate  work,  and  cannot  be  brought 
down  by  traction  on  the  vaginal  walls  or  by  retracting  the  perineum,  it  may 
sometimes  be  reached  by  cutting  down  the  vaginal  orifice  laterally,  thereby 
gaining  one-half  inch  or  an  inch  (Fig.  536).     If  it  still  remains  too  far  away 

a  suprapubic  transvesical  opera- 
tion can  be  done,  as  by  Trendelen- 
burg (Figs.  528,  529,  and  530). 
In  such  case  the  bladder  may  be 
opened  above  the  pubis  by  a  trans- 
verse incision  through  skin,  fat, 
and  deep  fascia.  It  is  not  neces- 
sary then  to  cut  through  the  recti 
muscles.  These  can  be  readily  re- 
tracted when  the  bladder  is  ex- 
posed in  the  lowest  tissues  beyond 
the  symphysis,  opened  widely 
from  side  to  side,  and  the  fistula 
exposed.  By  means  of  gut  sutures 
the  opening  can  sometimes  be 
drawn  up  on  a  level  with  the  skin 
surface  of  the  abdomen. 

The  edges  are  readily  denuded 
and,  in  some  cases,  the  bladder 
and  vagina  separated  and  closed 
independently.  In  others,  one  has 
to  rely  on  the  vesical  closure  alone. 
The  same  precautions  as  to  deli- 
cate instruments  and  suture  materials  must  be  taken  as  in  other  cases.  The 
best  suture  material  is  catgut,  and  the  suture  should  preferably  be  submucous. 
A  continuous  thread  is  preferable  to  the  interrupted  one,  but  is  not  always 
possible. 

When  the  fistula  is  secured  the  bladder  suprapubic  opening  should  be  closed, 
care  being  taken  with  the  perivesical  fascia.  The  space  of  Retzius  is  best 
drained  with  a  small  piece  of  iodoform  gauze  surrounded  with  protective,  and 
the  bladder  should  be  invariably  drained  by  leaving  a  mushroom  catheter  in 
the  urethra  for  a  week  or  more. 

To  suit  the  individual  case  the  procedures  are  most  variable. 
When  there  is  a  vesico-uterine  fistula  or  a  vesico-utero-vaginal  fistula  which 
is  inaccessible  because  of  the  fixation  of  the  uterus  by  inflammatory  disease 


Fig.  527. — Double  Vesico-vaginal  Fistula. 
IIL  Application  of  the  first  layer  of  sutures, 
closing  the  fistula  shown  in  the  last  two 
figures.  The  suture  material,  of  fine  catgut, 
first  closes  the  loosened  vesical  tissues,  after 
which  the  vagina  is  closed  in  by  a  second 
layer  of  interrupted  silkworm-gut  sutures. 


Fig.  528. — Vesico-vaginal  Fistula  Near  Vault  of  Vagina  Rigidly  Fixed  by  Dense 
Scar  Tissue.  The  scar  tissue  is  due  to  removal  of  the  uterus  at  a  previous  operation, 
which  was  also  the  cause  of  the  fistula.  It  was  found  impossible  to  treat  this  fistula 
through  the  vaginal  route.     (C,  Gyn.  No.  6458.) 


Fig.  529. — Treatment  of  Fistula  Pictured  in  Last  Figure,  through  a  Median 
Abdominal  Incision.  The  bladder  was  opened  on  its  posterior  surface  in  the  midline 
down  almost  to  the  fistula.  A  denudation  was  then  made  across  the  bladder,  in  front 
of  the  fistula,  separating  it  and  a  small  part  of  the  bladder  from  the  rest  of  the  organ, 
as  shown.  Next  the  bladder  was  sewn  up  from  top  to  bottom,  as  indicated  bj'  the 
stitches,  leaving  the  fistula  and  the  little  patch  of  surrounding  vesical  mucosa  wholly 
outside.  A  vaginal  drain  was  then  pushed  up  through  the  fistula  to  protect  the  pelvic 
cavity. 

429 


430 


VESICAL,    URETERAL,    AND    URETHRAL   FISTULA. 


Fig.  530. — Completed  Operation  Illustrated  in  Two  Preceding  Figures.  The  line 
of  sutures  in  the  bladder  is  protected  by  a  drain  passing  from  the  vagina  into  Douglas' 
cul-de-sac  through  the  original  vesico-vaginal  fistula. 

(Figs.  531  and  532),  if  the  operator  first  takes  out  the  uterus  above,  freeing 
the  bladder  from  it  and  from  the  upper  part  of  the  vagina  in  the  usual  way, 


Fig.  53L — Vesico- vaginal  Fistula  with  Pelvic  Inflammation.  I.  Dense  pelvic  in- 
flammation associated  with  vesico-vaginal  fistula  in  a  colored  girl,  seen  through  abdomi- 
nal incision. 
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only  taking  great  care  not  to  tear  it  in  the  neighborhood  of  the  fistulous  open- 
ing, the  loose  bladder  tissues  can  then  be  brought  together  and  the  fistula  closed 
by  an  operation  through  the  abdomen,  where  an  operation  through  the  vagina 
must  necessarily  fail  (Fig.  533). 

In  one   case,   where  the   uterus   had   already  been  removed    (Fig.    528) 
and  numerous  unsuccessful  operations  had  been  done  from  below,  the  abdomen 


Fig.  532. — Vesico-vaginal  Fistula  with  Pelvic  Inflammation.  II.  Sagittal  view  of 
patient  shown  in  last  figure.  The  pelvic  inflammatory  condition,  holding  the  uterus 
fixed  and  high  up,  prevented  pulling  the  fistula  down  and  oi^erating  by  any  of  the 
ordinary  procedures.  We  were  thus  forced  to  proceed  by  removing  the  uterus,  with 
its  tubes  and  ovaries,  through  the  abdomen,  in  order  to  free  the  vagina  and  be  able 
to  get  at  the  fistula. 

was  opened  and,  on  failure  to  mobilize  the  bladder  on  account  of  the  scar  tissues 
on  the  pelvic  floor,  the  bladder  was  cut  into  in  the  median  line  and  the  fistula 
exposed.  It  still  being  impossible  to  detach  it  from  the  bed  of  cicatrix,  the  in- 
cision was  continued  around  the  fistula  on  both  sides  in  the  form  of  a  denuda- 
tion about  five  mm.  in  width.  The  raw  surfaces  were  then  brought  together 
across  the  gap  and  united  by  suture. 

Fistula  Adherent  to  the  Pubic  Ramus. — A  fistula  adherent  to  the 
pubic  ramus  is  best  treated  by  dissecting  the  bladder  entirely  free  at  this  point, 
so  that  it  can  readily  be  drawn  down  into  the  vagina  and  sutured.     It  is  a  mis- 
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Fig.  533. — Vesico-vaginal  Fistula  with  Pelvic  Inflammation.  III.  After  removal  of 
the  pelvic  structures  from  above,  the  bladder  is  easily  separated  from  the  anterior  wall 
of  the  vagina,  as  shown.  The  clamp  above  grasps  the  posterior  wall  of  the  vagina  and 
the  sutures  closing  the  fistula  are  already  placed;  this  is  done  through  the  abdominal 
incision. 


take  to  try  here  to  denude  the  unyielding  tissues  in  situ  and  to  suture  the  mov- 
able parts  up  to  the  fixed  point. 


Fig.  534. — Uretero- vaginal  Fistula.  The  upper  wall  of  the  ureter  is  preserved;  the 
lower  wall  is  restored  by  denuding  the  vesical  and  urethral  ends  of  the  fistula,  as  shown 
at  a  and  b,  and  bringing  them  together,  as  shown  in  figure  to  the  right.  As  a  rule  the 
ureter  opens  into  a  larger  vesico-vaginal  fistula  at  a  point  much'  nearer  to  the  urethra. 
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Ureters  in  the  Margin  of  the  Fistula  (Fig.  534). — ^When  one  or  both 
ureters  are  in  th^  margin  of  the  fistula,  caught  in  the  scar  tissue,  this  consti- 
tutes a  serious  complication.  In  the  first  place  it  has  usually  interfered  with 
the  function  of  the  kidney  of  the  affected  side.  Then,  if  the  misplacement  is 
not  noticed,  the  ureter  may  be  caught  in  the  sutures  and  its  lumen  compressed 
or  closed.  We  have  known  one  case 
in  which  both  ureters  were  thus  in- 
cluded in  the  approximate  sutures 
and  the  patient  developed  a  pyelone- 
phritis and  died.  The  way  to  avoid 
this  difiiculty  is  to  inspect  the  mar- 
gins of  the  fistula  narrowly,  giving 
the  patient  20  c.  c.  of  4  per  cent, 
indigo-carmin  intramuscularly,  if 
necessary,  to  make  the  orifice  more 
evident.  Then,  at  the  time  of  the 
operation,  when  the  orifice  is  seen 
caught  in  the  edge  of  the  fistula,  a 
catheter  is  passed  up  into  the  ureter 
for  a  short  distance  and  the  ureteral 
orifice  is  slit  up  on  the  bladder  side 
for  perhaps  a  quarter  of  an  inch. 
This  was  recommended  by  Bozeman 
and  has  been  done  many  times  since. 

Fistula  Close  to  the  Peri- 
neum.— When  the  fistula  follows  a 
vaginal  hysterectomy,  and  the  open- 
ing, usually  a  small  one,  is  high  up 
near  the  peritoneum,  it  is  often  a 
good  plan  to  open  the  peritoneal  cav- 
ity deliberately  and  widely  from 
side  to  side  as  the  very  first  step,  thus  freeing  the  bladder,  and  to  draw  its 
peritoneal  portion  down  into  the  vagina.  The  fistula  can  now  be  easily  closed 
and  the  bladder  so  adjusted,  if  need  be,  that  part  of  its  peritoneal  covering 
forms  a  part  of  the  upper  vagina,  while  the  peritoneal  opening  is  partly  closed 
and  drained  for  6  or  8  days.  This  bold  method  enables  one  to  deal  successfully 
with  all  of  this  troublesome  class  of  fistulae. 

Rupture  of  the  Symphysis. — We  have  seen  3  cases  where  the  s>Tnphysis 
pubis  has  been  punctured  accidentally,  with  the  formation  of  an  extensive 


Fig.  535. — Urethro-vaginal  and  Recto- 
vaginal Fistula  at  the  Same  Level. 
When  the  rectal  opening  is  embedded  in 
scar  tissue,  and  where  previous  operations 
have  been  done,  it  is  sometimes  well  not  to 
follow  the  simpler  plan  of  isolation  and 
suture,  as  described  in  the  text,  but  to 
split  through  the  entire  septum  up  to, 
through,  and  above  the  fistula.  See  Fig. 
536.    (Mrs.  M.,  Jan.  11,  1902.) 
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Recto-vag.  fistula 


UreihrO"-vag-  ristuli 


vesico-vaginal  fistula.  In  2  of  the  cases  which  came  under  our  care  for  opera- 
tion, we  succeeded  without  difficulty  in  restoring  the  symphysis  by  cutting 
down  upon  it,  denuding  the  bone  on  the  opposite  sides  and  joining  the  bones 

together  with  a  stout  silver 
wire.  Union  was  not  interfered 
with  by  the  fact  that  in  both 
cases  sloughing  bits  of  bone  had 
to  be  cleared  away  first.  In 
such  a  case  it  is  best  to  clean 
out  all  the  spicules  of  bone  and 
to  close  up  the  vaginal  fistula 
first  before  uniting  the  bones. 
In  one  of  these  cases  the 
bladder  was  torn  almost  into  2 
parts,  the  right  and  left  halves 
being  joined  only  by  a  bridge  of 
tissue  and  the  vertex,  the  right 
urethra  going  with  the  right 
half  of  the  bladder,  and  the  left 
urethra  remaining  in  the  left 
portion.  We  succeeded  here  in 
closing  the  enormous  rent  in 
what  was  really  a  vesico-vagino- 
vulvar  fistula  in  one  operation. 
We  then  removed  the  necrotic 
bone  and  wired  the  symphysis. 
In  spite  of  the  fact  that  we 
were  unable  to  cover  up  the 
edges  of  the  wires  completely,  a 
perfect  union  was  secured 
throughout  the  entire  opera- 
tion. 

ToKN  Perineum. — If  there 
is  a  complete  tear  of  the  peri- 
neum,   it    is   a   better   plan   to 


Fig.  536. — Urethro-vaginal  and  Recto-vaginal 
Fistula.  In  order  to  close  the  recto-vaginal 
fistula  shown  in  the  last  figure,  the  perineum  and 
the  recto-vaginal  septum  were  cut  through  all 
jthe  way  to  fistula,  as  shown  in  this  picture.  This 
incision  gives  a  splendid  exposure  of  the  urethro- 
vaginal fistula,  which  is  closed  in  the  usual  way. 
The  recto-vaginal  fistula  is  by  this  incision  trans- 
formed into  a  complete  tear,  which  was  closed  in 
a  manner  suitable  to  that  condition. 


close  this  completely,  immediately  after  closing  the  vesical  fistula,  as  neither  of 
the  injuries  is  likely  to  heal  if  the  other  is  left  to  contaminate  the  wound. 

Recto-Vaginal  Fistula  (Figs.  535  and  536). — This  is  a  rare  complica- 
tion of  vesico-vaginal  fistula,  which  is  often  best  treated  in  a  similar  manner  by 
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splitting  through  the  coats  of  the  vagina  in  its  long  axis,  dissecting  the  rectum 
completely  free  from  the  vagina,  and  then  inverting  it  a  little  on  itself  into  the 
lumen  of  the  bowel  by  2  or  3  layers  of  continuous  fine  catgut  suture.  It  is  not 
necessary  to  close  the  vagina  over  the  rectal  wound.  After  this  is  done  the 
vesical  fistula  may  then  be  attended  to.  Unless  both  fistulse  are  closed  at  the 
same  operation,  the  one  left  open  is  apt  to  interfere  with  the  union  of  the  other. 
Pyelonephritis. — When  there  is  a  pyelonephritis,  this  should  be  treated 
by  splitting  up  the  ureteral  orifice  into  the  bladder  so  as  to  give  free  exit  to  the 
urine  and  get  the  orifice  out  of  the  region  of  the  field  of  operation,  treating  the 
kidney,  for  some  time  before  closing  the  fistula,  by  irrigations  with  boric  acid 
solution  or  weak  nitrate  of  silver  solution  (N.  Bozeman).  It  is  not  safe  to 
close  a  fistula  in  the  presence  of  an  existing  renal  infection. 
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An  injury  to  a  ureter  in  the  course  of  an  operation  may  end  in  a  fistula,  due 
to  the  severance  of  a  part  or  the  whole  of  the  ureter  in  its  continuity.  Such 
an  injury  may  also  arise  during  childbirth,  the  rupture  of  the  ureter  in  this  case 
being  associated  with  a  deep  tear  extending  up  the  lateral  fornix  from  the 
cervix.  Ureteral  injuries  commonly  befall  the  pelvic  parts  of  the  ureter  and, 
as  a  rule,  are  found  somewhere  in  the  neighborhood  of  the  right  or  left  broad 
ligament  base.  A  surgical  injury  inflicted  upon  the  ureter  is  due  either  to  the 
cutting  of  the  ureter  inadvertently  or  to  tying  it,  when  after  8  or  9  days  the 
ureter  sloughs  through  and  the  upper  end  begins  to  discharge  urine  from  the 
damaged  kidney.  Another  common  form  of  surgical  injury  is  the  more  or  less 
extensive  sloughing  of  the  ureter  due  to  baring  it  and  detaching  it  from  its 
source  of  blood  supply,  with  more  or  less  injury  of  the  vessels  coursing  down 
on  its  external  coat.  Such  an  injury  as  this  more  commonly  follows  the  re- 
moval of  a  cancerous  uterus. 

If  the  abdomen  and  the  vaginal  vault  are  closed,  the  discharge  may  take 
place  in  the  peritoneal  cavity  and  the  patient  may  die  with  the  injury  unrecog- 
nized. If  there  is  a  drain  out  through  the  abdominal  wall  or  into  the  vagina 
the  urine  seeks  this  point  for  escape,  forming  a  permanent  fistula  there. 

There  is  established  in  this  way  a  contracting  channel  in  the  tissues  between 
the  divided  end  of  the  ureter  and  the  external  orifice.  A  tendency  of  this 
channel  is  to  continue  to  contract  and  close,  until  it  becomes  a  mere  pore, 
causing  a  hydro-ureter  and  dilated  renal  pelvis  on  that  side,  which  often  ends  in 
an  infection  of  the  ureter  and  the  kidney. 
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A  rarer  form  of  injury  to  the  Tireter  is  that  in  which  it  is  punctured,  or  toru, 
or  cut  open  on  one  side.  There  may  then  be  a  free  escape  of  urine  from  that 
side  for  one  or  two  weeks,  when  the  wound  closes  and  the  patient  recovers. 

Almost  all  surgical  ureteral  injuries  are  of  an  avoidable  nature.  The  ex- 
perience and  skill  of  the  surgeon  are  demonstrated  by  greater  care  in  tying  off 
the  uterine  vessels  with  the  certainty  that  the  ureter  is  in  no  way  involved. 

Extreme  care  should  be  used  in  re- 
moving a  cancerous  uterus  to  avoid 
injuring  the  vessels  of  the  ureter;  we 
must  also  sedulously  avoid  any  ex- 
tensive denudation  of  the  ureter. 
AVherever  possible,  the  ureter  must 
be  left  attached  to  the  underlying 
tissues  and  simply  rolled  over  to- 
ward the  pelvic  wall  without  free- 
ing it. 

Before  operating,  the  surgeon 
wants  to  determine  three  things: 

(1)  Is  the  fistula  really  ureteral 
or  is  it  a  vesical  fistula  ? 

(2)  On  which  side  is  the  fistula 
situated ;  that  is  to  say,  which  ureter 
is  involved  ? 

(3)  What  is  the  condition  of  the 
urinary  tract  above  the  fistula  ?  Is 
the  kidney  worth  saving  ? 

Likewise,  what  is  the  condition 
of  the  opposite,  presumably  sound, 
kidney  ? 

(1)  Is  the  Fistula  Ureteral  or  Is 
It  Vesical? — If  a  colored  fluid  (milk  or  anilin  solution)  is  injected  into  the  blad- 
der, when  the  fistula  is  vesical,  the  fluid  escaping  through  it  will  be  colored,  too. 
If,  however,  the  fluid  from  the  bladder  is  colored,  while  that  escaping  from  the 
fistula  continues  clear,  then  the  fistula  must  be  ureteral. 

(2)  On  Which  Side  Is  the  Fistula? — When  the  opening  is  vaginal,  it 
usually  lies  on  the  affected  side,  but  not  always.  Often  the  difficulties  of  the 
operation  will  suggest  the  side,  but  this  is  not  sufficient.  To  make  sure,  the 
patient  must  be  put  in  the  knee-breast  posture  and  the  ureteral  orifice  inspected 
and  catheterized.    If  the  catheter  passes  freely  up  one  side  and  enters  but  3  to 


Fig.  537. — Sagittal  View  of  End  of  Ure- 
ter, Bladder  and  Vagina  in  Case  of 
Double  Uretero-vaginal  Fistula.  The 
two  orifices  of  the  ureters  are  shown  near 
each  other.  Both  ureters  were  cut  off  in 
an  operation  for  cancer  of  the  cervix  and 
debouched  into  the  vault  of  the  vagina. 
c  represents  the  strip  denuded  across  the 
vagina;  a  b  the  incision  opening  the  blad- 
der. Uniting  the  vaginal  denudation  c  to 
the  incision  b,  the  fistulse  of  the  right  and 
left  ureters  were  successfully  turned  into 
the  bladder. 
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5  cm.  of  the  other,  this  determines  the  affected  side.  On  watching  the  orifices 
the  affected  side  appears  dead,  while  the  other,  especially  when  the  kidney  has 
been  stimulated  by  an  effervescent  saline  water,  spurts  intermittently  in  a 
normal  manner. 

One  of  us  (Kelly)  had  a  case  recently  in  which  the  surgeon  was  sure,  on 
account  of  the  difficulties  of  the 
operation,  that  the  fistula  lay  upon 
the  right  side.  The  vaginal  open- 
ing was  in  the  right  vault,  but  on 
catheterizing  the  ureter,  it  was 
found  that  the  fistula  was  on  the 
left. 

(3)  The  Condition  of  Both 
Urines. — This  is  demonstrated  by 
getting  urine  from  the  bladder  to 
represent  the  sound  side,  and  at 
the  same  time  collecting  urine 
from  the  fistulous  side  in  a  bed- 
pan or  by  means  of  a  mushroom 
catheter  placed  in  the  vagina.  It 
is  safer  to  resist  the  temptation  to 
catheter ize  the  affected  side.  After 
such  an  act  of  catheterizing  the 
patient  is  apt  to  have  a  chill  and 
fever. 

If  the  fistulous  side  is  badly  infected,  and  it  is  important  on  account  of 
some  defect  in  the  other  kidney  to  save  the  fistulous  side,  then  one  should  freely 
dilate  the  opening  up  into  the  ureter  and  utilize  it  as  a  means  of  irrigating 
the  kidney  daily  with  a  nitrate  of  silver  solution  (say  1  to  1,000),  at  the  same 
time  giving  20  to  30  gr.  of  hexamethylenetetramin. 

Operation. — One  of  two  forms  of  operation  may  be  chosen :  either  anastomo- 
sis of  the  ureter  into  itself  or  into  the  bladder,  or  removal  of  the  kidney.  If 
there  is  a  bad  infection  of  the  urinary  tract  and  the  opposite  kidney  is  sound, 
it  is  a  safer  plan  to  do  a  nephrectomy  than  to  try  to  save  a  seriously  crippled 
organ,  incurring  the  great  risk  involved  by  an  operation  under  such  conditions. 

Uketero-Uretekal  Anastomosis. — When  the  ureter  is  cut  and  the  injury 
is  recognized  at  the  operation,  as,  for  example,  in  one  case  where  it  was  mis- 
taken for  a  large  vein  (in  the  authors'  experience),  the  best  plan  of  treat- 
ment is  to  graft  the  upper  end  at  once  into  the  lower.     This  can  be  done  in  the 


Fig.  538. — Completion  of  Operation  Seen  in 
Last  Figure.  The  small  piece  of  the  va- 
gina, containing  the  end  of  ureter,  is  turned 
into  the  bladder  by  uniting  the  transverse 
incision  in  the  bladder  with  the  posterior 
denuded  vaginal  surface  (c  to  b).  The  su- 
tures at  a  are  simply  to  stop  the  bleeding. 
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following  simple  manner :  The  lower  end  is  slit  a  little  on  its  upper  side,  the 
mucosa  is  trimmed  off  from  the  edges  so  as  to  increase  the  raw  surface,  and 
stretched  a  little  to  enlarge  its  caliber.  Then  a  suture  is  made  to  transfix  the 
divided  upper  end,  both  ends  of  which  are  passed  through  the  eye  of  a  blunt 
needle.  The  needle  thus  armed  is  now  carried  down  the  lumen  of  the  lower  end 
and  brought  out  through  its  wall  from  1  to  5  mm.  distant  from  the  orifice.  By 
means  of  this  traction  suture  the  upper  end  of  the  ureter  is  now  pulled  well 
down  into  the  lower  end,  and  held  in  situ  while  the  edges  of  the  lower  end  are 

sutured  carefully  on  all  sides  with  very 
fine  silk  or  chromic  giit  to  the  upper 
end;  then  the  ureter  may  be  further 
fixed  in  its  place  in  the  pelvis  by  a  few 
delicate  sutures  passed  with  a  fine 
needle.  A  drain  is  always  introduced 
afterwards,  either  up  into  the  abdomen 
or  down  into  the  vagina.  It  must  never 
rest  directly  upon  the  sutured  ureter, 
Ueeteeo-Vesical,  Anastomosis. — 
It  is  hard  to  find  and  utilize  the  lower 
end  of  the  ureter  some  weeks  after  the 
original  operation  when  it  has  been  cut 
low  down  on  the  pelvic  floor.  The  best 
plan  is  to  draw  the  upper  end  down 
and  anastomose  it  into  the  bladder  at 
the  nearest  point;  if  possible,  into  one 
of  the  vesical  cornua.  When  the  ureter 
is  a  little  too  short,  the  bladder  can  be 
lengthened  2  or  3  cm.  by  freeing  it 
laterally  and  pulling  it  up.  This  opera- 
tion ought,  when  possible,  to  be  done 
extraperitoneally  through  an  incision 
about  six  inches  in  length  in  the  semi- 
Working  out  toward  the  iliac  fossa 
and  then  pushing  the  peritoneum  inward  and  continuing  with  a  blunt 
dissection  down  to  the  floor  of  the  pelvis,  the  upper  ureter  is  finally 
reached  and  gently  freed  down  to  its  extreme  lower  end,  where  it  is 
detached  from  the  fistulous  tract.  It  is  important  in  liberating  it  not  to 
sacrifice  any  of  the  length  of  the  ureter.  Dissecting  a  little  more,  extraperi- 
toneally, a  blunt  instrument  such  as  a  closed  forceps  is  introduced  into  the 


Fig.  539. — Uretero-vaginal  Fistula. 
L  Catheter  inserted  in  fistula.  The 
dotted  line  shows  the  location  of  the 
incision  for  dissecting  out  the  lower 
end  of  the  ureter  and  implanting  it  into 
the  bladder.    (See  following  figure.) 

lunar   line   directly   over   the   pelvis. 
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bladder  through  the  urethra,  and  used  to  push  the  bladder  up  and  back ;  some- 
times it  is  well  to  make  a  transverse  suprapubic  opening  into  the  bladder,  when 
a  pair  of  forceps  is  introduced  and  the  bladder  pushed  forward  to  the  ureter  at 
the  point  lying  nearest  to  it.  By  cutting  carefully  through  the  coats  of  the 
bladder,  the  mucosa  can  be  pushed  out  beyond  the  muscular  walls,  and  then 
incised,  while  the  ureter,  which  has  been  slit  up  a  little  to  enlarge  its  lumen,  is 
grasped  and  drawn  well  into  the  bladder.  The  first  step  is  to  fix  the  vesical 
mucosa  to  the  wall  of  the  ureter  by  fine  catgut  sutures.     The  muscular  walls  of 


Fig.  540. — Uretero-vaginal  Fistula.  II.  The  larger  figure  shows  an  opening  in  the 
bladder  through  which  the  free  end  of  the  catheter  has  been  conducted  and  then 
brought  out  through  the  urethra,  by  means  of  the  open-air  speculum.  The  lower  end 
of  the  ureter  is  dissected  free  for  a  Utile  distance.  It  is  then  drawn  into  the  bladder 
by  means  of  traction  sutures  placed  as  shown  in  the  smaller  drawing.  It  is  well  to 
add  another  stitch  or  two  to  hold  the  ureter  securely  in  place. 

the  bladder  are  then  sutured  to  the  walls  of  the  ureter  by  fine  interrupted  silk 
sutures  on  all  sides.  After  this  the  bladder  is  drawn  up  under  the  ureter,  which 
lies  in  it  as  in  a  bed,  and  attached  by  several  sutures.  The  downward  pull  of 
the  bladder  may  be  relieved  by  suturing  it  also  to  the  pelvic  wall.  The  wound 
is  then  carefully  closed  with  a  drain. 

Uretero- Vaginal  Fistula. — A  vaginal  ureteral  fistula  may  be  turned  into  the 
bladder  by  means  of  an  operation  devised  by  Mackenrodt,  that  is  called  en- 
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tropionizing.  A  small  opening  is  made  into  the  bladder  close  to  the  fistula, 
an  incision  is  then  made  through  the  thickness  of  the  vaginal  wall  around  the 
fistulous  opening,  forming  a  collarette,  which  is  freed  enough  to  turn  it  into 
the  adjacent  bladder  opening  and  held  there  by  sutures. 

In  a  case  where  there  were  two  uretero-^^aginal  fistulse  at  the  vaginal  vault, 
(Figs.  537  and  538),  one  of  us  (Kelly)  succeeded  in  turning  both  into  the 
bladder  by  cutting  into  the  bladder  transversely  across  the  vagina  in  its  upper 


Fig.  54L — Uretero-vaginal  Fistula.  IIL  Final  step  of  the  operation  shown  in  the  pre- 
ceding figures.  Closure  of  the  vaginal  wall  over  the  freed  ureter  by  interrupted  sutures. 
The  ureteral  catheter  may  be  left  in  place  with  advantage  for  two  or  three  days. 


portion,  then  connecting  the  ends  of  the  incision  by  denuding  a  strip  across 
the  vagina  posteriorly  behind  the  fistulae.  Upon  uniting  the  cut  bladder  wall 
to  the  posterior  vaginal  wound,  both  fistula  were  turned  into  the  bladder 
without  touching  them,  making  a  sort  of  a  colpocleisis  of  a  limited  portion 
of  the  bladder. 

The  entire  procedure  of  finding,  locating,  and  treating  a  fistula  of  this  kind 
is  illustrated  in  Figures  539-541. 

If  the  ureter  cannot  be  dissected  out,  it  may  be  connected  with  an  opening 
in  the  bladder  as  shown  in  Figure  542.  In  all  these  cases  where  there  is  any 
infection,  or  where  the  excretion  of  urea  is  low,  it  is  best  not  to  waste  time  doing 
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anastomosis  operations,  but  to  remove  the  kidney  at  once,  provided  the  other 
kidney  is  normal  or  nearly  so. 


URETHRAL  FISTULA. 

When  the  urethra  opens  into  the  vagina  the  fistula  may  be  either  simple  or 
complicated.  A  simple  fistula,  looking  more  or  less  like  a  punched-out  hole,  is 
easily  closed  by  putting  a  medium  sized  soft  rub- 
ber catheter  through  the  urethra  into  the  bladder, 
and  with  this  as  a  guide  freshening  up  the  fistula's 
edg^s  and  closing  it.  The  catheter  prevents  any 
tendency  to  constrict  the  urethral  caliber. 

If  there  is  plenty  of  tissue  and  the  sides  are 
easily  brought  together,  a  direct  peripheral  de- 
nudation may  be  made  and  the  tissue  drawn  to- 
gether from  side  to  side  or,  often  better,  in  a  fore 
and  aft  direction,  leaving  a  line  of  union  trans- 
verse to  the  axis  of  the  vagina.  If  the  neck  of  the 
bladder  seems  to  be  involved,  great  care  must  be 
taken  to  close  with  flaps  from  the  vaginal  mucosa 
and  to  sacrifice  no  tissue. 

Where  there  is  complete  loss  of  tissue  across 
the  urethra,  restoration  can  be  accomplished  by 
splitting  the  edges  of  the  upper  and  lower  por- 
tions ;  and  then  uniting  them  by  sliding  them  to- 
gether and  suturing  end  to  end.  A  semi-circle 
of  interrupted  fine  chromic  catgiit  suture  will  do 
the  work,  if  wounded  surface  is  brought  carefully 
to  wounded  surface.  Use  a  staphylorrhaphy 
needle  so  as  not  to  insult  the  tissues,  and  pass 
interrupted  sutures  not  more  than  5  mm.  apart; 
often  a  continuous  suture  is  preferable.  It  is  not 
always  necessary  in  such  a  case  to  pass  a  catheter. 
The  patient  m.ay  get  up  and  void  and,  after  a 
brief  rest  of  a  day  or  so,  may  go  about  her  busi- 
ness, avoiding,  of  course,  any  local  insults.  If 
there  is  tension  at  the  wound,  tending  to  pull  the  coapted  surfaces  apart,  it 
can  be  somewhat  relieved  by  multiple  small  incisions  in  the  vaginal  tissues  to 


Fig.  542. — Another  Method 
OF  Treating  Uretero- 
VAGiNAL  Fistula.  Where 
not  enough  ureter  can  be 
freed  to  implant  it  into 
bladder,  a  wide  circular 
opening  is  made  in  the 
bladder,  as  shown  at  B. 
An  oval-shaped  denuda- 
tion of  the  vaginal  wall  is 
then  made,  to  include  both 
the  ureteral  orifice  and  the 
new  opening  into  the  blad- 
der. A  little  strip  of  va- 
ginal mucous  membrane, 
shown  between  Ur  and  B, 
is  left  intact,  and  forms  the 
lower  end  of  the  new  ure- 
teral canal.  A  renal  cath- 
eter, inserted  into  and 
brought  out  through  the 
opening  in  the  bladder,  is 
carried  up  through  the  ure- 
ter, as  shown  in  the  previ- 
ous figures.  The  sutures, 
placed  as  shown,  are  tied. 
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either  side  of  the  line  of  sutures,  the  principle  so  frequently  employed  after 
removing  the  breast  for  cancer. 

More  extensive  injuries  of  the  urethra  are  of  two  sorts :  splitting  of  the  pos- 
terior wall — it  may  be  in  its  whole  extent ;  total  or  almost  total  destruction. 

Every  operation  should  aim  to  use  to  the  utmost  all  the  urethra  which  can 
be  found.  When  the  canal  is  merely  split  in  its  length,  a  good  raw  surface  is 
secured  on  both  sides  by  splitting  the  margins,  which  are  then  united,  as  we 
prefer,  with  fine  chromic  catgut  suture,  either  interrupted  or  continuous. 

Any  extensive  destruction  of  the  urethra  is  a  serious  matter.  If  it  is  gone 
in  its  entirety,  and  the  neck  of  the  bladder,  also,  there  is  no  way  of  operating 
by  which  any  unifonuity  in  success  can  be  expected.  One  of  us  (Kelly)  suc- 
ceeded in  one  case  by  tunneling  through  the  tissues  under  the  symphysis,  loosen- 
ing up  a  tongue  of  vaginal  mucosa  with  its  base  at  the  hole  in  the  bladder,  and 
then,  by  inverting  the  flap,  pulling  it  through  the  tunnel,  and  fixing  it  there. 
Little  fistulse  at  the  sides  were  closed ;  the  canal,  thus  lined  with  mucosa,  re- 
mained open,  and,  with  a  pessary,  which  was  reinforced  on  its  anterior  bar  so 
as  to  make  a  little  pressure  on  the  new  urethra,  permitted  the  patient  to  regain 
sufficient  control  to  hold  urine  for  several  hours. 

By  utilizing  the  anterior  vaginal  wall,  and  the  labia  minora,  a  long,  new 
spout-like  urethra  can  be  formed,  terminating  at  the  clitoris,  but  for  the  most 
part  such  urethrie  have  but  cosmetic  value,  and  the  leak  goes  on  just  as  before. 
Many  similar  attempts  have  been  made  to  relieve  this  difficulty,  but  they  are 
without  exception,  we  think,  more  curious  and  clever  than  helpful  to  the  patient. 

We  have  succeeded  in  2  other  cases  in  restoring  the  urethra  and  urinary 
continence  by  taking  flaps  from  the  side  of  the  vagina,  denuding  with  ex- 
treme and  minute  care  in  the  neighborhood  of  the  neck  of  the  bladder,  and 
then  sewing  together  the  tissues  from  side  to  side  with  extreme  delicacy  so 
as  to  reconstruct  the  urethra  and  to  use  at  the  same  time  any  possible  remains 
of  the  sphincter  muscle  which  might  have  been  left  behind,  though  it  could  not 
be  seen.  There  is  a  hope  of  doing  this  when  there  is  a  little  mucous  furrow  un- 
der the  symphysis,  which  shows  that,  although  the  urethra  have  been  injured 
extensively,  the  wall  still  persists. 

It  should  be  kept  in  mind  that  the  entire  urethra  external  to  the  sphincter 
can  be  destroyed  without  any  discomfort  to  the  patient,  and  with  perfect  vesical 
control ;  and,  while  sphincterless  urethrse  with  good  mechanical  appliances  can 
give  comparative  comfort,  they  do  not  compare  with  sphincter  restorations  in 
functional  results.  W^here  it  is  possible  to  restore  sphincter  union,  the  external 
canal  may  be  neglected.  Occasionally  marked  improvement  of  the  sphincter 
after  operation  will  follow  electrical  treatment. 


CHAPTER   XXXIV. 

CYSTITIS. 

Cystitis  is  the  common  name  for  a  variety  of  inflammatory  diseases  of  the 
bladder,  in  their  superficial  forms  affecting  the  mucosa  and  the  submucosa,  and 
in  more  advanced  stages  invading  the  muscular  coats,  also.  A  cystitis  may  be 
localized  in  a  particular  area  in  the  bladder,  or  it  may  be  more  or  less  general- 
ized, and  in  the  most  advanced  cases  may  even  involve  the  entire  organ ;  in  the 
majority  of  instances  it  is  patchy  and  restricted. 

ETIOLOGY. 

There  must  be  at  least  two  factors  concerned  in  the  causation  of  a  cystitis : 
one,  the  infecting  organisms;  the  other,  a  trauma  or  a  condition  of  lowered 
resistance  which  affords  them  a  nidus  for  development,  ISTeither  of  these  fac- 
tors alone  is  sufficient  to  set  up  an  inflammation.  It  has  been  repeatedly  and 
abundantly  shown  by  experiment  that  the  mere  introduction  of  micro-organisms 
will  not  cause  inflammation  or  even  a  passing  reaction ;  large  quantities  of  bac- 
teria have  been  injected  into  the  bladder  by  the  urethra,  but  they  have  invari- 
ably been  washed  out  again  with  the  next  act  of  urination  without  detriment  to 
the  organ.  Again,  it  is  a  matter  of  daily  note  that  in  infections  of  the  kidney 
enormous  quantities  of  micro-organisms  may  be  discharged  down  the  ureter  and 
lie  in  the  bladder  until  they  are  passed  out  by  the  urethra  without  damaging 
the  bladder  at  all.  When  an  infection  does  take  place  in  this  way,  it  would 
seem  to  occur  oftenest  by  irritation  of  the  area  nearest  the  ureteral  orifices  by 
toxins,  thus  establishing  a  locus  minoris  res'istenticG ,  which  is  then  followed  by 
the  invasion  of  the  bacteria.  Furthermore,  a  traumatism,  as  at  childbirth,  or 
the  lesions  made  by  surgical  instruments,  will  never  alone  evoke  a  cystitis.  How- 
ever, if  traumatism  is  repeated,  sooner  or  later  the  micro-organisms  from  the 
neighboring  bowel,  or  perhaps  from  the  circulation,  find  a  nidus,  and  an  infec- 
tion is  started  which  may  continue  indefinitely. 

Conditions  predisposing  to  the  localization  of  an  infection  in  the  bladder 
are :  exposure  to  cold,  exhaustion,  irritating  substances  taken  by  the  mouth,  pro- 
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longed  retention  of  the  urine,  as  from  stricture  or  the  pressure  of  a  tumor,  the 
attrition  of  a  calculus,  tumor  of  the  bladder  with  the  accompanying  strangury 
and  hyperdistention,  inflammatory  conditions  in  the  cervix  uteri  or  in  the  Fal- 
lopian tubes,  or  an  inflamed  and  adherent  bowel.  It  used  to  be  common  to 
see  a  cystitis  spring  up  during  convalescence  after  an  abdominal  hysterectomy 
for  fibroid  tumors.  We  once  examined  one  of  these  cases  and  found  that  the 
whole  posterior  surface  of  the  bladder  was  thrown  into  ridges  infiltrated  with 
blood,  due  to  the  method  of  detaching  the  bladder  from  the  cervix  by  rubbing 
it  off  with  a  piece  of  gauze.  All  that  was  then  needed  to  produce  a  trouble- 
some inflammation  was  two  or  three  catheterizations !  We  now  avoid  touching 
the  bladder  at  all  and  almost  try  not  to  see  it. 

The  infecting  organisms  may  enter  the  bladder  from  the  kidney  above — 
as  in  a  descending  tuberculosis,  or  in  a  typhoid  case  where  the  organisms  are 
filtered  out  through  the  kidneys  and  lodge  in  the  bladder — or  the  entrance  may 
be  effected  through  the  blood.  The  latter  method  of  entry  is  rare,  seen  perhaps 
in  some  cases  of  acute  cystitis  springing  up  in  the  course  of  infectious  diseases 
and  difficult  to  demonstrate.  Again,  the  entrance  is  through  the  contiguous  tis- 
sues from  an  infected  ovarian  or  a  dermoid  cyst,  or  from  an  adherent  bowel 
which  perforates  the  bladder  and  pours  in  its  irritating  secretions,  setting  up  a 
violent  inflammation.  Lastly,  the  urethra  is  the  great  portal  of  entry  for  all 
gonorrheal  infections  of  the  bladder,  as  well  as  for  those  lamentable  cases  which 
date  from  the  introduction  of  a  contaminated  catheter.  It  is  important  in  every 
record  kept  by  specialists  to  state,  when  possible,  the  character  of  the  invading 
organism  or  organisms.  We  do  not  mean  to  say  that  it  is  a  sine  qua  7ion,  for  it 
cannot  always  bo  done,  as  a  negative  report  often  comes  back  from  a  first-class 
laboratory.  We  are  further  hindered  by  the  fact  that  anaerobic  organisms  are 
sometimes  present  which  are  not  readily  recognized.  The  discovery  of  the  germ 
does  not  necessarily  influence  treatment  largely  at  the  outset,  especially  in  the 
hands  of  the  general  practitioner,  but  if  the  case  defies  his  efforts  to  give  relief, 
then  it  does  make  a  great  difference  if  the  germ  can  be  named  and  followed  up 
in  the  further  management  of  the  case. 

Those  who  have  followed  the  history  and  the  literature  of  cystitis  for  the 
past  twenty-five  years  must  have  been  appalled  by  the  multiplying  strange 
names  of  new  bacteria  cropping  up,  especially  in  French  and  Danish  clinics, 
and  more  appalled  still  by  the  great  diversity  of  opinion  among  the  specialists 
exploiting  this  new  field  with  such  sportsmanlike  zeal.  It  is  satisfactory  at  least 
to  be  able  to  say  that  most  of  these  weird  organisms  have  taken  off  their  masks 
and  proven  to  be  various  forms  of  our  old  enemy  the  colon  bacillus,  for  with  this 
simplification  of  classification  the  difficulties  have  largely  vanished. 
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The  organisms  commonly  found  are  the  tubercle  bacillus,  the  gonococcus, 
the  colon  bacillus,  the  typhoid  bacillus,  the  staphylococcus,  the  streptococcus, 
and  the  bacillus  pyocyaneus. 

Mixed  infections  are  often  grafted  onto  the  tubercle  bacillus,  both  in  the 
kidney  and  in  the  bladder,  giving  rise  to  the  most  distressing  forms  of  cystitis. 
Streptococci  and  staphylococci  are  apt  to  give  way  to  a  colon  bacillus  infection, 
which  is  the  commonest  of  all. 

One  rule  may  be  laid  down  in  all  cases  for  the  guidance  of  the  general 
practitioner:  If  an  infection  of  the  bladder  does  not  clear  up  promptly,  then 
the  character  of  the  organisms  ought  to  be  determined.  This  is,  of  course,  a 
necessity,  if  vaccines  are  to  be  used  in  the  treatment. 

When  a  patient  suffers  from  an  acid  cystitis  with  only  a  little  fever  and  a 
little  pus  in  the  urine,  the  infection  is  apt  to  be  tuberculous  and  the  primary 
focus  is  in  the  kidney.  Alkaline,  ammoniacal  cystitis  is  only  seen  in  women 
when  there  is  a  sloughing  mucosa  or  a  sloughing  bladder  tumor ;  it  is  far  com- 
moner in  men,  and  was  probably  much  oftener  seen  by  men  of  Gross's,  Agnew's, 
and  Ashhurst's  generation  than  it  is  to-day. 

PATHOLOGY. 

Both  the  gross  and  microscopic  anatomy  of  inflamed  bladders  vary  im- 
mensely with  the  kind  of  infection,  its  stage,  and  its  location,  as  well  as  with 
various  coincident  factors  such  as  retention  and  imperfect  trophic  conditions. 

In  acute  cystitis  there  is  comparatively  little  autopsy  or  surgical  material 
at  hand,  with  the  result  that  studies  have  been  infrequent.  Motz  and  Denis 
{Ann.  d.  mal.  d.  org.  genito-urin.,  1903,  xxi,  898)  have  contributed  some  val- 
uable observations  from  a  study  of  14  specimens.  They  have  noted  the  gross 
appearances  of  the  mucosa  so  familiar  to  every  cystoscopist ;  that  is,  the  uni- 
versal reddening,  the  dilated,  arboreal-branching  blood  vessels,  the  thickening, 
the  ecchymoses,  and  erosions.  They  further  note  that  in  acute  cystitis  there  is 
practically  never  involvement  of  the  muscle  and  perivesical  tissues.  The  lesions 
start  in  the  epithelium,  extend  into  the  underlying  mucosa,  and  then  into  the 
submucosa.  In  the  beginning  there  is  the  dilatation  of  the  blood  vessels  and 
infiltration  with  polymorphonuclear  and  plasma  cells  (Fig.  543).  A  little 
later  a  marked  proliferation  of  the  blood  vessels  occurs  and  often  focal  accumu- 
lations of  leukocytes,  making  little  abscesses.  The  mucosa  is  practically  never 
adherent  to  the  submucosa.  Healing  takes  place  first  in  the  superficial  layer, 
with  the  disappearance  of  inflammatory  products  as  well  as  of  new-formed  ves- 
sels.   Contrary  to  the  general  description  there  is  little  loss  of  epithelium.    This 


446 


CYSTITIS. 


is  principally  a  post-mortem  phenomenon.     The  musculature  is  rarely  hyper- 

trophied. 

In  chronic  cystitis  the  variety  of  lesions  is  remarkable.     The  most  complete 
recent  literature,  as  well  as  splendid  investigative  work,  can  be  found  in  the 
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Fig.  543. — Section  through  Part  of  Bladder  Wall,  Showing  Changes  in  Acutij 
Cystitis.  The  large  spaces  in  the  epithelial  layer  are  filled  with  polymorphonuclear 
leukocytes.  The  underlying  tissue  shows  a  lesser  degree  of  infiltration  with  leukocytes. 
The  blood-vessels  are  greatly  dilated.  This  is  an  early  and  mild  stage  of  acute  cystitis. 
X  220  diameter.    (Gyn.    Service,  J.  H.  H.,  Gyn.  Path.  No.  3849.) 


articles  of  Stoerk  and  Zuckerkandl  {Ztsclir.  f.  Urol.,  1907,  i,  3)  and  Halle  and 
Motz  {Ann.  d.  mal.  d.  org.  genito-urin.,  1902,  xx,  19,  129). 

Where  retentions  occur,  such  as  are  typically  present  in  enlarged  prostate 
and  in  lack  of  trophic  control,  as  in  tabes,  the  bladder  is  distended,  there  are 
marked  trabeculae,  and  great  thickening  of  the  muscular  coats,  in  addition  to 
the  changes  incident  to  the  chronic  inflammatory  process. 


PATHOLOGY, 


447 


In  the  uncomplicated  chronic  cystitis  the  bladder  is  diminished  in  capacity, 
is  no  longer  cajDable  of  wide  variations  in  distention,  and  has  markedly  thick- 
ened walls.  The  mucous  membrane  is  generally  slate-colored,  with  spots  of 
reddening.  The  smooth,  velvety  normal  surface  becomes  leathery  and  granular, 
being  throwm  into  folds  and  irregiilar  protuberances  by  granulation  tissue  and 


S*v^^- 


Fig.  544. — Schematic  Representation  of  Down-dipping  of  Epithelium  Simulating 
Gland  Structure.      (From  Stoerk  and  Zuckerkandl.) 


ulcers.  Frequently  patches  of  leukoplasia  are  seen.  This  latter  condition  is 
especially  common  in  patients  of  reduced  general  health.  There  is  also  the 
formation  of  cysts,  the  so-called  cystitis  cystica,  a  condition  first  described  by 
A.  S.  Dogiel  {Arch.  f.  mikr.  AnaL,  1890,  xxxv,  389). 

The  microscopic  appearances  are  most  interesting.  The  surface  epithelium 
is  nearly  always  absent  in  part.  The  blood  vessels  of  the  mucosa  and  the  sub- 
mucosa  are  dilated.  There  is  a  great  extravasation  of  polymorphonuclear  leu- 
kocytes and  hypertrophy  of  plasma  cells.  This  inflammatory  tissue  extends 
through  the  muscle  coats  and  into  the  perivesical  tissues.  In  very  advanced 
cases  the  muscle  is  largely  replaced  by  fibrous  tissue,  and  the  perivesical  tissue 
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mav  show  tlie  fibro-lipomatons  change  so  coninion  in  old  chronic  inflammations. 
In  leukoplakia  the  typical  lesion  is  a  transformation  of  the  epithelium  into 
many  layers  similar  to  the  horny  tissue  of  the  skin. 

Stoerk  and  Zuckerkandl   (loc.  cit.)   have  shown  how  the  epithelium  dips 


Fig.  545. — Extensive   Pseudo-gland   Formation    in  a  Case  of  Chronic  Cystitis 
Cystica.     (From  Stoerk  and  Zuckerkandl.) 


down  into  the  submucosa,  how  it  breaks  in  the  center  and  forms  cysts  (Fig. 
544),  and  how  in  some  cases  typical  glands  are  formed  (Fig.  545),  in  every 
way  resembling  the  glands  of  the  intestinal  tract.  These  glands  may  be  mul- 
tiple branching  affairs.  They  are  frequently  the  site  of  the  development  of 
carcinoma,  and  afford  a  rational  explanation  for  the  adeno-carcinoma  of  the 
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bladder.     The  cysts  to  which  they  give  rise  vary  in  size  from  a  pin-point  to 
structures  as  large  as  a  pea.     In  the  female  alone  the  breaking  dov\?n  of  these 


Specuium  view  of 
int.  urethral  orifice 


Fig.  546. — Extensive  Calcareous  Deposits  in  Bladder  in  L'a.^l  of  Chronic  Cystitis. 
The  deposit  is  in  the  form  of  a  ring  about  1  cm.  in  width  and  extending  all  the  way  around 
the  bladder  as  shown.  Smaller  deposits  lie  behind  the  ureteral  orifices.  The  base  of  the 
bladder,  as  well  as  the  doms,  is  free  from  all  deposit.  The  small  drawing  above  shows 
a  speculum  view  of  the  internal  urethral  orifice  in  the  knee-chest  posture.  The  cres- 
cent below  includes  part  of  the  calcareous  ring;  above  is  seen  the  normal  bladder. 
(Mrs.  G.,  June  16,  1906.) 

cysts  is  frequently  followed  by  ulceration  and  the  deposition  of  calcium  salts, 
giving  rise  to  the  so-called  incrustation  or  stalagTuite  bladder  (Figs.  546  and 
547). 

SYMPTOMS. 


The  characteristic  symptoms  of  a  cystitis  are  pain  and  dysuria ;  added  to 
these  there  is  a  desire  to  urinate  frequently,  with  more  or  less  local  tenderness, 
and  a  sense  of  pressure  or  bearing  down  in  the  lower  abdomen.  One  occasion- 
ally sees  cases  where  the  frequent  urination  (pollakiuria)  is  absent  and  the 
patient  urinates  with  only  average  frequency  but  suffers   in  the  act.      The 
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urinary  distress  is  marked  in  the  beginning,  but  there  is  only  a  slightly  increased 
frequency,  which  gradually  grows  worse  until,  in  the  course  of  a  few  months,  the 
case  may  become  one  of  incessant  strangury.     Again,  the  symptoms  may  repre- 
sent the  subsidence  of  an  acute  attack  which  lapses  into  a  chronic  one,  with  less- 
ened,   but  still  marked  frequency.      The 
stress  of  the  pain  falls  often  in  the  night, 
when  the  poor  sufferer  becomes  worn  out 
with  her  vigils  and  the  necessity  of  getting 
up  to  urinate.    The  worn,  emaciated  f  acies 
of  the  bad  chronic  cystitis  patient  is  char- 
FiG.  547.— Calcareous  Deposits  on       acteristic.     We  have  known  some  who  sim- 
Bladder  Wall.     Two  cystoscopic      ply  spent  most  of  their  time  sitting  on  a 
views    of    contiguous    portions    of       ^^^^-^  ^-^^  ^  j^^l^   -^  ^j^^  ^^^^  ^^^^  ^       ^^ 
bladder.     (H.,  Feb.  24,  1900.)  ,  ,.  .  ^ 

Again,  a  constant  spasmodic  condition  of 

the  bladder  causes  a  dribbling  indistinguishable  at  first  from  the  simpler  forms 
of  incontinence.  There  is  always  some  pus  in  the  urine,  so  small  in  amount  at 
first  that  it  may  be  fomid  only  after  collecting  a  considerable  quantity  for  ex- 
amination. With  the  continuance  of  the  disease  the  pus  increases,  until  the 
urine  is  murky  and  throws  down  a  heavy  sediment  of  pus,  mucus,  and  epithelial 
debris. 


DIAGNOSIS. 

The  diagnosis  of  a  cystitis  is  commonly  made  when  a  patient  suffering  from 
frequent  and  painful  urination  is  found  to  pass  urine  containing  pus,  but  this 
is  not  sufficient.  The  diagnosis  reaches  complete  certainty  when  the  inspec- 
tion of  the  interior  of  the  bladder  reveals  the  inflamed  condition  to  the  eye. 
A  symptomatic  diagnosis  can  only  inform  us  in  a  generic  way  that  the  patient 
has  a  cystitis,  but  it  tells  us  nothing  specific  as  to  the  extent  or  the  grade  of  the 
disease.  If  the  urine  is  loaded  with  pus,  we  infer  that  the  disease  is  extensive, 
but  this  inference  is  not  so  certain,  as  the  pus  may  come  down  from  a  bad 
kidney.  " 

The  method  of  direct  examination  consists  in  inspection  and  palpation;  by 
palpation  we  recognize  vesical  tenderness  and,  in  advanced  cases,  an  infiltration 
of  the  bladder  walls.  Palpation  is  best  made  bimanually  with  a  finger  in  the 
vagina  and  a  hand  on  the  lower  abdomen ;  or,  in  a  man,  with  the  finger  in  the 
rectum.  The  bladder  should  be  examined  when  empty  and  again  when  mod- 
erately full.     Particular  attention  must  also  be  paid  to  any  perivesical  foci  of 
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inflammation,  and  above  all  to  the  condi- 
tion of  the  nreters  in  their  terminal  por- 
tions. Any  cord-like  thickening  here 
should  at  once  arouse  suspicion  as  to  the 
integrity  of  the  kidney  above  it. 

The  capacity  of  the  bladder  ought  to  be 
measured  in  every  case.  This  determines 
not  so  much  the  degree  of  contraction  as 
the  question  of  its  intolerance.  A  normal 
bladder  ought  to  hold  300  to  500  c.  c.  A 
really  contracted,  non-distendable  bladder 
is  rarely  seen  in  women. 

Only  by  cystoscopy  can  v^e  determine 
and  chart  out  the  exact  site  of  the  lesions, 
their  extent,  and  the  degree  of  inflamma- 
tion present  (Fig.  548).  The  urine  must 
be  examined  for  pus,  bladder  epithelium, 
crystals  of  salts,  bacteria,  and  albumin. 
In  cystitis  the  albumin  usually  forms  a 
small,  delicate  ring  w^ith  the  nitric  acid 
test.  If  there  is  a  well-defined  ring,  a  kid- 
ney is  probably  involved  and  ought  to  be 
investigated  (T.  R.  Brown).  We  wish  to 
emphasize  for  the  general  practitioner  the 
extreme  importance  of  a  direct  inspection 
of  the  bladder  in  all  cases  of  cystitis  which 
do  not  clear  up  promptly  after  a  brief 
period  of  treatment ;  this  is  the  more  ur- 
gent because  all  cases  of  cystitis  are  readily 
controllable  in  their  earlier  stages.  It  is 
also  the  habit  of  not  a  few  physicians,  we 
fear,  to  label  a  case  cystitis  simply  because 
the  patient  complains  that  she  has  to 
urinate  frequently  (pollakiuria).  If,  on 
top  of  this  diagnosis,  there  follows  a 
regimen  of  catheterizations  and  irriga- 
tions, a  harmless  affection,  without  any 
underlying  basis  of  inflammation,  may  be 
even  of  a  severe  arade. 


Fig.  548. — Inspecting  and  Plotting 
Out  a  Focus  of  Disease  in  Blad- 
der WITH  Open-air  Cystoscope. 
The  cystoscope  is  introduced  so 
that  it  almost  touches  the  part  of 
the  bladder  wall  under  inspection. 
By  moving  the  speculum  across  the 
field  a  series  of  views  is  secured 
which,  taken  together,  covers  and 
measures  accurately  the  desired 
area.  In  the  upper  figure  an  irreg- 
ular patch  of  ulceration  under  in- 
spection has  thus  been  plotted  out 
and  reconstructed  on  paper  by  jot- 
ting down  the  individual  views,  as 
shown.  By  this  means  not  only  the 
outhne,  but  the  size  can  be  accu- 
rately determined  and  recorded. 

converted  into  an  actual  infection 
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The  Examination  by  Cystoscope. — This  may  be  made  with  or  without  anes- 
thesia. Where  the  urethra  is  more  or  less  dilated  from  repeated  catheteriza- 
tions, when  the  patient  is  self-controlled  and  tolerates  an  examination  well,  it 
may  be  made  with  entire  satisfaction  without  any  anesthetic,  that  is  to  say,  in 
nine  cases  out  of  ten.  A  bad  cystitis,  however,  with  extreme  sensitiveness  and 
much  strangury,  is  best  investigated  under  profound  anesthesia;  at  any  rate 
the  first  searching  examination  is  best  made  in  that  way.  We  prefer  to  use 
the  open-air  cystoscope,  as  the  bladder,  even  under  the  deepest  anesthesia, 
may  be  utterly  intolerant  of  any  forced  distention.  After  the  patient  is  com- 
pletely anesthetized,  she  is  placed  in  the  knee-breast  posture  and  held  there  by 
an  assistant  sitting  on  each  side  with  an  arm  thrown  over  the  back  and  around 
the  waist,  and  one  hand  gripping  the  knee  in  the  popliteal  space,  in  this  manner 
holding  the  thighs  vertical.  The  back  must  be  well  curved  in,  the  head  low, 
and  the  face  turned  to  one  side.  The  examiner  now  lets  air  into  the  vagina  to 
drop  the  base  of  the  bladder  to  the  plane  of  vision ;  he  next  cleanses  the  external 
urethral  orifice  and  introduces  the  conical  calibrator,  and,  giving  it  a  slightly 
boring  motion,  uses  it  to  enlarge  the  external  urethral  orifice  up  to  10  mm. 
in  diameter.  The  No.  10  cystoscope  is  then  introduced,  and  the  obturator 
withdrawn;  the  air  at  once  rushes  into  the  bladder  and  distends  it.  This 
degree  of  dilatation  is  a  good  preliminary  to  any  subsequent  treatment.  In 
some  cases  it  may  even  be  well  to  dilate  up  to  12  mm.  in  diameter.  The 
examiner  now  reflects  the  electric  light  held  just  over  the  sacrum  and  proceeds 
to  inspect  the  walls  of  the  bladder  in  an  orderly  manner.  If  the  little  urine 
left  in  the  bladder  interferes  with  the  view,  it  is  readily  sucked  out  with  the 
evacuator.  The  first  observation  taken  relates  to  the  degree  of  expansion  of 
the  bladder.  In  an  average  case  the  posterior  wall  drops  away  from  the  an- 
terior until  it  is  distant  about  6-7  cm.  from  the  internal  urethral  orifice,  easily 
measured  on  the  speculum.  When  there  is  much  inflammation,  with  an  intol- 
erant bladder,  the  distance  may  not  be  over  2  cm.  The  first  point  examined  is 
naturally  the  area  first  visible,  the  posterior  wall.  An  inflammation  here  is 
apt  to  extend  to  the  right  and  to  the  left  and  out  onto  the  base.  The  inflamma- 
tion seems  to  lodge  by  predilection  along  the  fold  stretching  from  the  right  to 
the  left  cornu. 

The  middle  or  sagittal  line  of  the  bladder  is  an  equator  easily  known  and 
affords  the  most  convenient  point  of  description  for  lesions  located  on  it  or  to 
the  right  or  the  left.  The  end  of  a  speculum  of  known  size  can  be  applied  to 
the  lesions,  and  exact  measurements  made  of  their  extent  and  irregularities 
(see  Fig.  548).  After  describing  any  lesions  on  the  posterior  wall,  the  exam- 
iner then  turns  naturally  to  the  right  and  the  left  lateral  walls,  and  next  to 
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Fig.  549. — Ulcers  on  Trigonum.  Note  re- 
lations to  ureteral  orifices  and  urethra. 
(From  John  Neff.) 


the  vertex  of  the  Madder.  Then, 
dropping  the  handle  of  the  cystoscope, 
he  looks  up  to  the  base  of  the  bladdfn- 
with  its  trigonum  and  the  ureteral 
orifices  and  the  area  about  the  in- 
ternal orifice  of  the  urethra.  This 
region  needs  especially  careful  ex- 
amination, particularly  in  determin- 
ing the  exact  location  of  any  areas 
near  to  the  urethral  orifices.  An  ab- 
normal ureteral  orifice  is  more  red- 
dened than  usual,  and  may  be  di- 
lated, the  site  of  ulceration,  or  do- 
pressed  in  a  pocket,  and  always  needs 
further  careful  study,  for  it  is  the 
sign  manual  of  disease  higher  up. 
After  completing  the  examination  of 
the  base  and  of  the  trigonum,  the  speculum  is  then  elevated  to  an  extreme  posi- 
tion and  the  retrosymphyscal  area  is  examined.     In  our  experience  infiamma- 

tory  lesions  are  not  so  often 
found  here. 

The  lesions  of  cystitis 
thus  found  are  not  often 
universal,  as  we  used  to 
imagine  them  a  long  gen- 
oration  ago,  before  the  day 
of  cystoscopic  examina- 
tions. The  picture  of  cys- 
titis then  in  the  mind  of 
the  surgeon  was  one  of  a 
uniform  reddening  of  the 
whole  of  the  lining  of  tli.' 
bladder.  Nowadays,  even 
when  one  does  find  such  an 
extensive  reddening  of  the 
mucosa,  there  is  also  some 
intense  localized  focus  or 
\dcer,  which  is  the  original  seat  of  the  disease  ("Figs.  549  and  550). 

In  general  the  characteristic  lesions  of  the  cystitis  are  a  reddening  of  the 


Fig.  550. — Calcareous  Deposits  Surrounded  by 
Marked  Injection  of  Bladder.  Immediately  in 
front  of  the  largest  patch  is  a  vesico-vaginal  fistula. 
(Miss  M.,  Feb.  28,  1900.) 
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mucosa.,  a  disappearance  of  the  finer  vessels  and  then  of  the  larger  vessels,  both 
seen  so  conspicuously  in  the  normal  bladder  dividing  it  up  like  a  landscape 
well  watered  with  streams.  When  the  vessels  disappear  they  leave  behind  only 
an  irritated,  angry,  reddened  surface.  Here  and  there  may  be  spots  of  ulcera- 
tion with  accumulated  pus  and  little  hemorrhagic  areas.     The  disease  is  more 

or  less  patchy  in  extent ;  the 
patches  arc  irregular,  round- 
ed, and  crenate,  and  more  or 
less  confluent.  Again,  the 
infection  is  petechial,  and 
there  are  little  ulcerated 
spots,  centers  of  an  intense 
inflammatory  zone,  like  so 
many  little  volcanoes  belch- 
ing out  fire. 

When  the  ulcerated  area 
heals,  it  contracts  and  as- 
sumes a  linear  or  linear- 
radiating  form  (Fig.  551)  ; 
and  in  time  the  line  of  the 
old  ulcer  stands  out  a  sharp 
falciform  ridge,  dividing  the 
bladder  into  conspicuous 
deep  loculi,  seriously  inter- 
fering with  its  expansion, 
along     these 


Fig.  551. — Linear  Healing  Ulcer  on  Posterior 
Bladder  Wall,  as  Seen  through  Cystoscope. 
The  surface  of  ulcer  is  yellowish  white;  surrounding 
this  is  an  intensely  red  zone  about  3  mm.  wide. 
Beyond  this  zone  are  large  injected  blood  vessels,  all 
apparent!}^  radiating  from  the  ulcer.  The  positions 
of  the  ureteral  orifices  are  shown  by  the  crosses 
above.  The  smaller  drawing  to  the  right  shows  two 
small  round  ulcers  in  the  same  bladder.  (From  P. 
Harris,  Jan.  19,  1897.) 

Ulcerations 

sickle-shaped  ridges  are  peculiarly  slow  in  healing  and  sometimes  give  rise  to 

most  troublesome  bleeding.     When  they  heal  they  look  so  avascular  that  it 

is  a  temptation  to  cut  them  on  sight. 

Catheterization. — The  important  query  often  arises  whether  it  is  advisable 
to  catheterize  one  or  both  ureters  in  the  presence  of  a  cystitis.  We  have  cathe- 
terized  literally  thousands  of  times  under  such  conditions  and  have  never  yet 
seen  any  regrettable  accident. '  We  do  not,  however,  mean  that  the  catheter  is 
to  be  passed  up  in  any  case  without  unusual  precautions. 

First  of  all,  if  one  ureter  is  manifestly  diseased,  we  catheterize  that  by 
preference.  If  it  is  necessary  to  catheterize  a  sound  ureter,'  clean  out  the  lumen 
of  the  speculum  with  a  silver  nitrate  solution  (2  per  cent.),  and  apply  the 
solution  around  the  orifice  of  the  ureter  before  slipping  in  the  catheter.  We 
do  not  leave  the  catheter  in  any  longer  than  necessary. 
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A  satisfactory  analysis  of  urine  from  the  uncatheterized  side  can  be  made 
from  urine  collected  from  a  catheter  inserted  into  the  bladder.  The  delay  in 
the  bladder  is  so  short  that  the  contamination  is  minimal. 

Differential  Diag^nosis. — A  differential  diagnosis  must  be  made  between  cys- 
titis and  an  irritable  bladder  or  a 
hyperemia  of  the  trigonum.  In  an 
"irritable  bladder"  there  is  no  in- 
flammation and  there  is  no  pus  in  the 
urine,  and  no  inflammatory  area  is 
seen.  In  hyperemia  the  trigonum  is 
more  or  less  extensively  reddened  and 
painful  to  touch,  and  the  patient 
passes  water  frequently,  but  either 
no  pus  is  found  or,  at  most,  a  few 
leukocytes  are  discovered  in  a  24- 
hours'  specimen.  Such  cases  bear  no 
relationship  whatever  to  true  cystitis 
until  they  are  maltreated;  if,  how- 
ever, they  are  subjected  to  active  lo- 
cal treatment  an  obstinate,  severe 
cystitis  may  be  grafted  onto  the 
milder  malady.  A  bacteriuria  is 
distinguished  from  cystitis  by  the  ab- 
sence of  local  lesions.  We  must  also 
distinguish  cystitis  from  a  pollaki- 
uria  due  to  pregnancy  or  the  pressure 
of  a  tumor  on  the  bladder.     Again, 

the  absence  of  changes  in  the  urine  and  local  changes  in  the  bladder  are  the 
diagnostic  marks. 

We  call  attention  to  these  obvious  matters  because  some  of  our  multi-special- 
ist physicians  are  inclined  to  overlook  the  microscopic  examination  of  the  urine 
and  the  demonstration  of  pus  as  essential  in  the  diagnosis. 

In  making  a  diagnosis  of  cystitis  it  is  always  best  to  try  to  distinguish  at 
once  between  those  which  may  be  called^  inflammation  pure  and  simple  and 
those  which  are  dej)endent  upon  some  obviously  provocative  factor,  such  as  a 
stone,  a  tumor,  or  a  pyuria  from  the  kidney,  or  a  fistula  from  a  neighboring 
organ. 

There  is  also  a  desquamative  affection,  marked  by  the  presence  of  many 
minute  clumps  of  epithelium  floating  in  the  urine,  which  may  persist  long 
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Fig.  552. — Enormous  Hypertrophy  with 
Edema  of  Anterior  Vaginal  Wall  Simu- 
lating Cystocele.  This  condition  is 
due  to  a  cystitis.    (Miss  F.,  Nov.  27, 1895.) 
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after  the  inflammation  and  the  organisms  have  disappeared;  here,  too,  the 
microscope  and  inspection  allay  all  doubt. 

In  order  to  distinguish  the  organism  which  is  the  underlying  cause  of  the 
persistence  of  the  inflammation,  one  must,  first  of  all,  recall  the  fact  that  a 
persistent  acid  pyuria,  with  a  rather  small  quantity  of  pus  and  some  little 
fever,  is  apt  to  be  a  tuberculous  affection. 

The  organisms  should  be  taken  for  cultural  purposes  either  by  a  sterile 
catheter,  after  cleansing  the  urethral  orifice,  or  directly  from  the  bladder 
through  a  cystoscope. 

An  interesting  change  sometimes  observed  with  a  cystitis  is  shown  in 
Figure  552.  Such  an  appearance  on  ordinary  vaginal  inspection  suggests  a 
simple  cystocele  or  a  urethrocele,  but  on  passing  a  catheter  the  tissues  are 
found  edematous  and  hypertrophied. 


TREATMENT. 
GENERAL  PRINCIPLES. 

It  is  important  in  treating  cystitis  to  distinguish  in  the  first  place  between 
the  acute  and  the  chronic  forms  and  to  isolate,  when  possible,  the  bacteria  caus- 
ing inflammation.  One  ought,  in  every  case,  to  start  out  with  a  well  defined 
progressive  plan  of  treatment.  It  is  a  common  and  grave  error  to  adopt  some 
one  course  and  to  stick  to  that  for  months  or  even  for  years,  irrespective  of  the 
results.  We  have  in  mind  here  more  particularly  those  physicians  who  use 
irrigations  of  the  bladder  to  the  exclusion  of  all  other  methods.  In  a  puzzling 
case  it  may  be  stated  as  an  important  principle  to  proceed  tentatively  from 
the  milder  to  the  more  drastic  measures. 

Combinations  of  several  methods  are  often  necessary,  as,  for  example,  sim- 
ple hygiene  and  medication  by  mouth,  combined  with  local  treatments.  An- 
other valuable  dictum  is  that  a  large  percentage  of  cystitides  owe  their  origin 
and  their  maintenance  to  an  infected  kidney,  and  the  bladder  cannot  be  cured 
until  the  diseased  organ  above  is  cured. 

In  all  forms  of  treatment,  as  far  as  possible,  the  patient  should  be  spared 
unnecessary  suffering ;  any  line  of  treatment  which  is  excessively  painful  must, 
as  a  rule,  be  abandoned  for  something  less  drastic  and  djistressing.  As  a  rule, 
more  harm  than  good  is  done  by  very  painful  treatments.  The  length  of  time 
necessary  to  effect  a  cure  depends  entirely  upon  the  cause  and  the  extent  of  the 
disease.     A  patient  with  a  calculous  cystitis  is  relieved  of  her  suffering  and 
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quickly  cured  by  the  simple  removal  of  the  stone.  Chronic  cases  which  have 
already  been  under  treatment  for  years  may  require  several  months  or  longer 
to  secure  relief.  In  some  of  our  earlier  chronic  cases  we  even  spent  several 
years  in  eradicating  the  disease ;  we  did  not  then  always  know  what  were  the 
best  steps  to  take  at  first,  nor  did  we  always  know  so  well  when  it  was  wisest 
to  abandon  one  form  of  treatment  and  to  adopt  another  more  radical  one. 

ACUTE  CYSTITIS. 

In  acute  cystitis  we  are  more  limited  in  our  methods  of  attack  than  in  the 
chronic  forms.  Here,  however,  simpler  measures  are  eifective,  and  with  proper 
treatment  the  affection  tends  to  run  a  self-limited  course.  The  methods  of 
treatment  employed  may  be  grouped  as: 

Sedative 
Medicinal 
Hygienic 
Irrigations 
Instillations 

Drainage    (as    a   last   resort;   by   the   vagina   in   women — supra- 
pubically  in  men). 

The  patient  ought  to  go  to  bed  and  stay  there  until  the  acute  part  of  the 
attack  is  over.  Small  doses  of  morphia  may  be  necessary  to  relieve  pain. 
Abundance  of  water,  preferably  one  of  the  alkaline  waters,  should  be  given, 
as  it  has  a  distinct  sedative  eifect.  Copaiba  capsules  should  be  given  in  gonor- 
rheal cases.  Urotropin  (hexamethylenetetramin,  U.  S.  P.,  cheaper)  is  particu- 
larly valuable  in  colon  bacillus  and  typhoid  infections,  not  infrequently  serving 
to  cut  the  disease  short.  If  the  bladder  is  not  too  tender,  it  should  be  irrigated 
once  or  twice  a  day  with  a  warm  boric  acid  solution,  distending  it  as  much  as 
the  patient  can  stand  without  marked  discomfort.  At  the  end  of  the  irriga- 
tion a  teaspoonful  of  50  per  cent,  solution  of  argyrol  may  be  thrown  into  the 
bladder  and  left  there  (instillation).  Protargol  is  valuable  when  used  in  in- 
stillation, of  a  strength  varying  from  1  to  10  per  cent.,  or  stronger,  accord- 
ing to  the  tolerance.  If  the  trouble  inclines  to  linger  after  using  these  ordi- 
nary measures,  a  vaccine  may  be  made  by  culture  from  the  organism  and  in- 
jected. If  the  case  tends  to  run  a  more  protracted  course,  it  will  be  well  to 
put  the  patient  under  a  gas  anesthetic,  to  examine  thoroughly  with  the  cysto 
scope,  and  then  to  drain  the  bladder  for  several  weeks  by  making  a  vaginal 
incision. 
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THE  TREATMENT  OF  CYSTITIS  BASED  ON  THE  FORM  OF  THE  INFECTION. 

A  point  often  of  value  is  the  treatment  of  the  cystitis  from  the  standpoint 
of  the  character  of  the  infecting  organism,  by  using  some  bactericidal  agent 
kno\ATi  to  be  inimical  to  the  particular  form  of  infection.  The  general  practi- 
tioner, living  at  a  convenient  distance,  may  take  a  fresh  catheterized  specimen 
of  the  urine  to  a  pathologist  to  examine.  A  doctor  living  in  the  country  will 
do  best  to  boil  a  bottle  and  its  cork  and  then,  after  washing  the  urethral  orifice, 
to  draw  the  urine  directly  into  the  bottle  through  a  sterile  catheter,  to  cork  it 
and  send  it  off  to  the  nearest  competent  pathologist. 

The  organisms  which  it  is  valuable  to  know  in  this  connection  are  these : 

Tubercle  bacillus 

Gonococcus 

Colon  bacillus 

Typhoid  bacillus 

Proteus 

Staphylococcus 

Streptococcus. 

We  are  able  here  to  distinguish  five  different  forms  of  treatment,  according 
as  they  are  applied  to  one  or  other  of  these  groups  of  infecting  organisms ;  for 
example,  when  tubercle  bacilli  are  found,  the  general  practitioner  may  safely 
conclude  at  once  that  the  trouble  is  quite  certainly  renal  in  its  origin  and 
surgical  in  its  treatment.  Gonococcal  cystitis  will  disappear  under  the  use  of 
oil  of  copaiba,  or  the  oil  of  sandalwood.  The  colon  bacillus  and  the  typhoid 
bacillus  are  more  affected  by  urotropin  taken  in  doses  of  3  to  15  or  20  grains  4 
times  a  day,  according  to  the  toleration — big  doses,  if  they  do  not  irritate  the 
bladder,  are,  as  a  rule,  most  efficient.  The  diphtheria  bacillus  (rarely  found) 
calls  for  the  administration  of  antitoxin.  If  the  proteus  is  found  and  the  urine 
is  alkaline,  give  benzoic  acid  in  doses  of  10  to  15  grains  to  make  it  acid,  and 
then  follow  this  with  urotropin.  Staphylococci  and  streptococci  also  call  for 
the  use  of  urotropin. 

TREATMENT  OF  CHRONIC  CYSTITIS. 

Chronic  forms  of  cystitis  are  among  the  most  distressing  ailments  the  phy- 
sician is  ever  called  upon  to  treat.  The  pain  is  peculiarly  wearing,  as  there  is 
no  let-up  night  or  day.  Judgment  here  is  often  difficult,  for  the  various  forms 
of  treatment  call  for  considerable  practical  skill  in  applying  them  to  an  indi- 
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vidiial  case.     It  may,  however,  be  said  that  almost  all  cases,  no  matter  how 
inveterate,  can  be  cnred  in  time,  excepting  those  of  advanced  tubercnlosis. 
Categorically  stated,  the  methods  of  cure  in  chronic  cystitis  are; 

1.  Elimination  of  a  renal  source  of  infection. 

2.  Hygiene. 

3.  Medication. 

4.  Irrigations. 

5.  Instillations. 

6.  Distentions. 

7.  Topical  treatments  through  the  open-air  cystoscope. 

8.  Curettage. 

9.  Drainage  of  the  bladSfer  by  the  urethra. 

10.  Drainage  by  a  vesico-vaginal  incision. 

11.  Tub  treatment. 

12.  Excision  of  the  diseased  area. 

In  every  case  several  of  these  methods  are  used  simultaneously,  and  in  each 
instance  the  physician  must  be  ready  to  adopt  another  plan  of  treatment  pro- 
vided one  plan  fails  after  due  trial. 

1.  Elimination  of  Renal  Infection.— Before  beginning  the  treatment  of 
chronic  cystitis,  the  question  of  the  renal  source  of  the  infection  should  be 
decided  by  a  preliminary  cystoscopic  examination.  Not  infrequently  the 
fountain  of  the  trouble  lies  above ;  this  observation  is  common  when  the  kidney 
is  tuberculous,  or  when  it  contains  a  stone,  or  again  when  there  is  a  chronic 
pyelitis.  Under  such  conditions,  all  that  the  treatment  of  the  bladder  alone  can 
effect  is  some  illusory  temporary  amelioration  of  the  symptoms.  On  the  other 
hand,  if  we  find  that  the  trouble  is  due,  say,  to  a  light  pyelitis,  and  proceed  to 
treat  the  kidney  by  irrigations  or  even  by  drainage  at  the  same  time  that  the 
bladder  is  under  treatment,  the  improvement  is  rapid  and  permanent.  Some- 
times a  cystitis  develops  upon  a  bladder  irritated  by  toxins  poured  down  the 
ureter.  Again  let  us  say:  In  every  case  of  cystitis  have  the  kid- 
neys in  mind  until  it  is  pfoven  that  they  are  not  at  fault. 

2.  Hyg-iene.^ — Every  cystitis  patient  needs  rest,  and  does  better  for  spend- 
ing either  all  the  time,  or  a  considerable  portion  of  it,  on  her  back  in  bed.  Food 
should  be  light  and  nourishing.  Baths  and  massage  keep  the  skin  active  and 
are  most  valuable  adjuncts.  The  lower  intestinal  tract  should  be  kept  open. 
Patients  who  have  the  means  at  command,  do  well,  as  they  improve,  to  drive 
out  in  the  fresh  air  and  to  sleep  out-of-doors. 

3.  Medication.- — The  object  of  internal  medication  is  two-fold:  first,  to 
relieve  the  burning  and  pain  and  other  symptoms;    second,  to  destroy  the  in- 
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fectiii'^'  organism.  The  older  remedies,  such  as  buchu,  copaiba,  and  triticiim, 
apparently  gave  some  help,  but  are  but  little  used  now.  In  acute  cystitis  it  is 
justifiable  to  employ  the  sedatives  morphin  and  codein.  They  should  never  be 
used  in  chronic  cases.  A  simple  but  sometimes  very  soothing  preparation  is 
that  containing  20  gr.  of  potassium  citrate  and  ten  drops  of  a  tincture  of 


Fig.  553. — Irrigation  of  Bladder  through  Two-way  Catheter.  The  mlet  flow  should 
be  larger  than  the  outlet.  By  varying  the  height  of  the  funnel,  the  irrigation  can  be 
carried  on  rapidly  or  slowly  and  with  any  degree  of  bladder  distention  desired.  Care 
should  be  taken  to  avoid  over  distention. 

hyoscyamus  to^the  dose.  This  can  be  repeated  every  two  or  three  hours,  and 
should  be  taken  with  much  water.  The  value  of  the  urinary  antiseptics  depen- 
dent upon  the  liberation  of  formalin  is  fully  discussed  in  Chapter  XXIII. 

Personally,  in  the  great  multitude  of  new  preparations,  we  have  seen 
nothing  superior  to  the  old  hexamethylenamin.  There  are  at  least  50  combina- 
tions of  this  substance  with  other  compounds,  and  new  ones  are  coming  out 
every  year.  They  are  all  of  marked  value  in  the  treatment  of  both  acute  and 
chronic  cystitis. 
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4.  Irrigations. — Irrigation  is  one  of  the  oldest,  simplest,  and  easiest  ways 
of  relieving  a  cystitis.  The  reason  for  its  efficacy  lies  in  the  fact  that  by  this 
means  the  bladder  is  cleansed  of  its  accumulated  toxic  debris,  which  is  not  well 
discharged  by  the  act  of  urination.     The  toxic  substances  developing  in  the 


Fig.  554. — One  Method  of  IeriGating  Bladder  by  Means  of  Two-way  Catheter. 

urine  of  a  cystitis  patient,  especially  when  ammoniacal,  are  often  capable  in 
themselves  of  perpetuating  and  aggravating  the  disease.  It  is,  therefore,  some- 
times enough  to  wash  the  bladder  out  thoroughly  once  or  twice  a  day  to  effect 
a  cure.  If  the  urine  is  acid,  the  bladder  may  be  washed  out  with  a  borax  solu- 
tion, a  teaspoonf ul  to  a  pint  of  warm  water ;  if  it  is  alkaline,  use  a  boric  acid 
solution  of  half  that  strength.    A  pale  pink  solution  of  permanganate  of  potash 
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sometimes  serviceable ;  again,  a  weak  solution  of  bichlorid  of  mercury,  say  1 
to  10,000  or  t^0,000,  or  a  weak  solution  of  carbolic  acid,  say  1  to  500,  is  service- 
able. 

A  good  way  to  irrigate  is  to  take  a  funnel  attached  to  a  catheter  by  a  rubber 
tube  2  feet  long;  fill  the  funnel  and  the  tubing  with  the  solution,  and  intro- 
duce the  catheter  into  the  bladder  (Figs.  553  and  554),  taking  care  not  to  let 

any  air  get  into  the  bladder  to 
cause  distress.  The  solution 
should  be  allowed  to  run  in 
slowly  and  then  to  run  out 
through  the  lowered  inverted 
fibmel.  Repeat  this  several 
times  until  the  fluid  is  clear. 
By  raising  and  dropping  the 
funnel  rapidly,  strong  currents 
are  created  in  the  bladder  which 
make  the  washing  out  more  effi- 
cacious. After  the  first  rinsing 
the  same  water  may  be  run  in 
and  out  two  or  three  times.  We 
believe  that  the  efficacy  of  the 
irrigation,  as  of  all  intravesical 
treatments  with  large  quantities 
of  fluid,  is  much  enhancod  by 
using  the  solution  as  hot  as  the 
patient  can  bear  it,  say  in  the 
neighborhood  of  105°  F.  The 
bladder  may  be  irrigated  in  this 
way  once  or  twice  daily. 

If  the  first  treatments  are 
painful  it  is  well  to  give  the  last  irrigation  earlier  in  the  afternoon  to  give  the 
bladder  a  chance  to  quiet  down  before  sleeping  time.  A  good  irrigating  fluid 
is  a  simple,  hot  saline  solution  (a  teaspoonful  of  salt  to  the  pint). 

5.  Instillations. — An  instillation  is  the  injection  of  a  medicated  solution 
into  the  bladder  with  the  intention  of  leaving  it  there  for  a  longer  or  shorter 
time,  with  the  object  of  sterilizing  the  urine  or  of  acting  upon  the  inflamed 
walls  of  the  bladder.  An  instillation  is  not  often  used  alone,  but  is  more 
effective  following  irrigation,  or  irrigation  with  distention.  The  best  solu- 
tions for  instillations  are  nitrate  of  silver,  from  1  to  1,500  down  to  1  to  100 ; 


Fig.  555. — Dickinson's  Two-way  Catheter.  After 
introducing  the  catheter  into  the  bladder,  the 
clamp  is  removed  from  the  rubber  tube,  which 
permits  the  urine  to  escape.  The  clamp  is  then 
reapplied  and  the  medicament  in  the  bulb 
squeezed  into  the  bladder. 
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argyrol,  one  or  two  teaspoonsful  of  a  30  to  a  50  per  cent,  solution ;  and 
protargol  in  a  strength  of  2  to  10  per  cent.  Dickinson's  syringe  (Fig.  555) 
is  a  convenient  instrument  for  emptying  the  bladder  and  injecting  the  medi- 
cated solution.  It  consists  of  a  double  glass  catheter.  The  lower  one  empties 
the  urine  from  the  bladder ;  this  is  then  stopped  off,  while  the  bulb  is  squeezed 
and  the  medicated  solution  contained  in  it  is  thrown  into  the  bladder. 

6.  Distentions.- — Progressive  distention  is  perhaps  the  most  important 
single  form  of  treatment  for  the  relief  of  bad  cases  of  cystitis.  The  object  of 
the  distention  is  to  eliminate  the  disease  by  stretching  the  bladder  to  the  limit 
of  its  capacity,  exercising  its  walls,  and  evacuating  the  fluid  and  cleansing  it. 
Most  chronically  inflamed  bladders  cannot  hold  over  30  or  50  c.  c.  of  urine. 
Cases  of  this  kind  call  either  for  distention  or,  if  that  is  intolerable,  for  an 
incision  in  the  base  of  the  bladder,  draining  and  setting  it  at  rest.  We  have 
cured  many  of  these  cases  by  a  combination  of  irrigation,  distention,  and  in- 
stillation treatments,  and  it  is  surprising  what  can  be  done  with  the  cooperation 
of  the  patient  in  the  hands  of  a  nurse  of  endless  perseverance,  who  knows  what 
is  to  be  accomplished  and  persists  from  day  to  day,  stretching  the  bladder  little 
by  little,  until  it  advances  by  degrees  to  100,  200,  and  even  500  c.  c.  or  more, 
when  the  cure  is  attained.  In  just  these  cases  we  always  give  more  credit  to  the 
faithful  nurse  than  to  the  doctor.  At  first  cleanse  the  bladder  by  irrigating  and 
distend  it  to  a  maximum  several  times ;  then,  after  emptying,  inject  5  or  10 
c.  c.  of  argyrol  or  protargol  solution.  In  order  to  assist  the  tolerance  of  the 
bladder  we  sometimes  inject  a  1  per  cent,  solution  of  cocain,  leaving  it 
there  for  5  minutes,  and  then  we  begin  the  distention  treatments.  The 
fluid  used  in  distention  is  either  a  one-half  saturated  hot  boric  acid  solu- 
tion, or  a  normal  saline  solution,  or  lysol,  14  to  Y2  P^i"  cent.,  or  carbolic  acid, 
^  per  cent. 

The  apparatus  used  is  a  simple  funnel  connected  with  a  glass  catheter  by  a 
rubber  tube  about  4  feet  long;  there  is  a  glass  joint  in  the  middle  to  show 
whether  the  fluid  is  running  or  not,  and  to  reveal  the  presence  of  air.  The 
first  days  or  weeks  of  treatment  are  often  discouraging  to  doctor,  patient,  and 
nurse.  We  have  found  it  a  help  to  make  a  chart  like  that  shown  (Fig.  55G), 
graded  from  zero  up  to  500,  and  extending  over  a  period  of  from  G  to  8 
weeks.  The  tested  capacity  of  the  bladder  is  put  down  as  the  starting  point 
in  the  first  column,  and  then  day  by  day,  as  the  distentions  are  made,  a 
mark  is  set  on  the  chart  opposite  the  corresponding  figure.  The  patient  in  this 
way  sees  just  what  is  wanted,  she  is  encouraged  by  any  little  gains,  and,  above 
all,  is  inclined  to  permit  the  distentions  to  be  carried  a  little  further  each  time 
in  order  to  make  a  gain. 
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These  progressive  treatments  are  of  the  utmost  value  in  curing  those  cases 
which  are  commonly  called  "contracted  bladders,"  which  we  will  describe  more 
fully  later.     Only  a  well  trained  nurse  should  be  entrusted  with  this  delicate 
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Fig.  556. — Chart  Showing  Progress  under  Distention  Treatments.  The  chart  is 
hung  upon  the  wall  in  the  patient's  room  to  show  the  progress  made  from  week  to  week 
under  distention  treatments  in  a  case  of  severe  cystitis  with  "contraction"  of  the  blad- 
der. It  is  best,  as  a  rule,  to  take  the  chart  down  and  to  discontinue  treatments  over  the 
menstrual  period,  as  there  is  usually  more  or  less  falhng  back  then. 

treatment,  calling  for  so  much  tact  and  judgment.  The  fluid  should  be  intro- 
duced slowly  into  the  bladder  through  the  catheter,  proceeding  more  and  more 
slowly  as  the  maximum  is  approached.  It  is  well  to  distend  the  bladder  in  this 
way  three  or  four  times  at  each  sitting.  The  chart  here  shown  is  from  an 
actual  case. 
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After  expanding  the  bladder  with  a  bland  fluid  and  emptying  it,  it  is  often 
well  to  run  in  a  weak  silver  solution,  say  1  to  1,000,  or  1  to  500,  or  stronger  if 
the  patient  can  stand  it,  and  to  leave  this  in  for  a  few  minutes  or  until  the 
urine  is  passed ;  or  again,  after  emptying  the  bladder,  one  may  inject  a  few 
c.  c.  of  an  argyrol  or  protargol  solution. 

7.  Topical  Treatments  Through  the  Open  Air  Cystoscope. — A  topical  treat- 
ment is  the  direct  application  of  a  medicated  solution  to  the  diseased  area  in  the 
bladder  without  touching  the  sound  tissues ;  this  is  done  in  the  knee-breast  pos- 
ture through  the  open-air  cystoscope.  Such  treatments  are  not  serviceable 
in  all  cases  of  cystitis,  but  are  best  used  where  the  cystitis  is  localized  and 
there  is  no  diffuse  surrounding  inflammation  or  thickening,  and  in  the  ab- 
sence of  excessive  tenderness.  Small  areas  of  ulceration  above  the  trigonum 
or  on  the  posterior  wall  of  the  bladder  are  treated  with  advantage  in  this 
way.  The  best  solution  to  use  is  nitrate  of  silver,  making,  for  example,  a  few 
applications  of  a  5  per  cent,  solution,  and  repeating  this  at  intervals  of  about 
5  days  with  a  3  per  cent,  solution.  The  application  is  made  by  putting 
the  patient  in  the  knee-breast  posture,  introducing  the  Xo.  10  speculum,  empty- 
ing the  bladder  of  its  urine  if  it  interferes  with  the  application,  and  then,  with 
an  applicator  armed  with  a  pledget  of  cotton  saturated  with  the  solution,  or  with 
the  cotton  pledget  held  in  the  grasp  of  an  alligator  forceps,  making  the  applica- 
tion directly  to  the  ulcerated  surface,  placing  the  cotton  for  a  few  seconds  or 
longer  against  it.  In  this  way  the  surface  is  whitened  and  the  area  sterilized 
for  a  time.  Be  careful  not  to  have  too  much  solution  to  run  down  over  the 
sound  tissues.  It  is  an  excellent  plan,  in  treating  larger  areas  in  this  way,  to 
use  what  we  call  sequestration  treatments.  In  doing  this  we  apply  the  end  of 
the  speculum  to  the  ulcer,  or  a  part  of  it,  so  as  to  shut  it  off  completely  from 
the  rest  of  the  bladder.  In  this  way  a  strong  application  of  10,  20,  or  40  per 
cent,  can  be  made,  the  end  of  the  speculum  then  being  applied  to  the  area  imme- 
diately adjacent  and  a  similar  treatment  given.  By  continuing  to  apply  the 
end  of  the  speculum  to  the  contiguous  parts  of  the  affected  area  an  extensive 
surface  can  be  covered  with  the  treatments  without  involving  the  rest  of  the 
bladder, 

8.  Curettage.- — Curettage  of  the  diseased  bladder  is  sometimes  serviceable. 
A  few  years  ago  we  made  frequent  use  of  the  sharp  curette  in  removing  diseased 
surfaces,  endeavoring  to  stimulate  the  tissues  to  throw  off  the  infection.  We 
believe  that  a  fenestrated  sharp  curette  is  occasionally  useful  in  treating  small 
areas  of  inflammation.  The  spot  to  be  curetted  should  be  carefully  located 
through  a  larger  cystoscope,  No.  12,  and  then  the  curette  should  be  used  under 
the  direct  control  of  the  eye.    The  ureteral  orifices  nnist  be  spared,  as  an  injury 
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at  this  i3oint  favors  an  asceiidiiig  infection  (J,  Sampson).  Another  way  of 
curetting  the  bladder  is  to  wipe  it  out  thoroughly  with  gauze.  After  a  supra- 
pubic or  a  vaginal  incision  has  been  made  it  can  be  wiped  out  with  a  piece  of 
gauze  stretched  over  the  finger  and  used  to  rub  off  the  surfaces  as  though  one 
were  attempting  to  scrub  out  the  infection.  Such  a  treatment  is  a  good  prelim- 
inary to  the  faithful  use  of  irrigations  to  keep  the  bladder  clean  and  free  from 
any  accumulating  debris.  AVe  have  tried  packing  the  bladder  with  a  long  strip 
of  narrow  gauze,  medicated  or  plain,  left  hanging  out  of  the  urethra  as  a  drain, 
to  act  as  a  cleansing  medium.  We  believe  this  procedure  may  have  -a  small 
field  of  usefulness  in  the  future. 

9.  Drainage  of  the  Bladder  by  the  Urethra. — In  some  cases  the  bladder  may 
be  continuously  drained  by  means  of  a  small  mushroom  catheter  introduced 
through  the  urethra.  This  may  be  left  in  for  a  week  or  longer,  by  its  continu- 
ous drainage  preventing  distention  of  the  bladder,  and  keeping  the  organ  at 
rest ;  few  patients,  however,  will  tolerate  the  presence  of  the  catheter  in  the 
urethra  for  days  together.  The  catheters  so  introduced  should  be  kept  clean  by 
irrigating  the  bladder  thoroughly  at  least  once  or  twice  every  day.  One  of  us 
(Burnam)  has  used  constant  irrigation  in  this  way  with  good  results,  keeping 
two  small  catheters  cemented  side  by  side  in  the  urethra. 

10.  Drainage  by  a  Vesico-vaginal  Incision. — One  of  the  most  valuable  meth- 
ods of  treatment  at  our  disposal  is  drainage  through  the  vesico-vaginal  septum, 
effected  by  cutting  through  the  anterior  vaginal  wall  and  establishing  a  fistula 
there.  This  is  the  classic  procedure  for  bad  cases,  much  used  by  the  distin- 
guished T.  A.  Emmett.  The  cases  in  which  it  is  proper  to  use  this  form  of 
treatment  must  be  carefully  distingiiished,  as  it  is  distressing  to  a  patient  to 
live  for  several  weeks  or  months  with  constant  escape  of  urine  and  with  the 
expectation  of  an  operation  for  a  fistula  at  the  end  of  the  period.  It  is  best 
adapted  to  those  cases  which  are  of  long  standing,  painful,  and  utterly  in- 
tolerant of  any  distentions  or  any  local  forms  of  treatment.  As  a  rule,  with 
extreme  patience  even  the  worst  and  most  intolerant  cases  of  cystitis  can  be 
distended  by  devoting  weeks  to  securing  the  first  substantial  improvement.  It 
is  in  just  this  class  of  case,  however,  that  the  drainage  plan  of  treatment  does 
its  best  work,  by  cutting  off  this  period  of  delay  and  saving  several  months  in 
the  recovery.  The  effect  of  the  drainage  is  to  put  the  bladder  completely  at 
rest  and  to  keep  it  clean.  To  do  this  the  opening  should  be  large  enough  for 
the  urine  to  escape  freely ;  the  vaginal  opening  must  also  be  sufficiently  large 
to  prevent  any  retention  of  urine  in  the  vagina.  In  some  of  the  bad  cases  of 
ulcerated  cystitis,  after  making  a  thorough  preliminary  examination  under 
anesthesia,  it  is  well  to  proceed  at  once  to  make  the  vesico-vaginal  opening. 
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This  is  done  in  the  dorsal  position  by  distending  the  bladder  with  water, 
introducing  a  pair  of  curved  artery  forceps  through  the  urethra,  and  pushing 
down  the  anterior  vaginal  wall  just  beyond 
the  internal  urethral  orifice,  while  the  pos- 
terior wall  is  retracted  by  a  Sims  speculum. 
(E.  C.  Dudley,  "The  Principles  and  Prac- 
tice of  Gynecology,"  1904,  331.)  The  in- 
cision is  now  made  backward  in  the  median 
line,  either  with  a  sharp,  pointed  scissors, 
or  a  knife,  cutting  through  all  the  layers 
between  the  bladder  and  the  vagina.  This 
opening  should  be  about  %  inch  in  length. 
If  the  patient  has  been  examined  in  the 
knee-breast  posture  and  the  bladder  is  full 
of  air,  a  quick  way  of  making  the  opening 
in  the  bladder  is  to  plunge  a  curved  knife 
through  the  septum,  while  retracting  the 
posterior  vaginal  wall  by  a  speculum.  An 
ample  opening  can  be  made  in  this  way  in 
less  time  than  it  takes  to  describe  it  (Fig. 
55Y). 

The  next  step  is  to  suture  the  mucous 
membrane  of  the  bladder  to  the  vaginal 
mucosa  to  prevent  too  rapid  closure.  If 
the  opening  is  easily  accessible  the  two 
mucosae  may  be  united  with  a  continuous 
fine  catgut  suture  (Fig.  558).  As  a  rule, 
however,  the  surgeon  will  find  that  it  is 
easier  to  unite  them  with  from  4  to  6  inter- 
rupted sutures.  In  a  nullipara  it  will  be 
necessary  to  break  down  the  vaginal  open- 
ing by  incising  the  perineum  posteriorly. 


and    then    drawing    out    and    sewing    the 


Fig.  557. — Operative  Formation  op 

VeSICO  -  VAGINAL       FiSTULA.  A 

clamp  is  introduced  through  the 
urethra  and  shghtly  opened.  This 
serves  as  a  guide  in  making  a  mid- 
fine  incision  with  the  knife,  as 
shown.  The  opening  should  bisect 
the  trigonum,  but  not  cut  the 
sphincter  of  the  neck  of  bladder. 
It  should,  however,  be  sufficiently 
long  to  prevent  premature  closure. 
(Mrs.  A.,  1910.) 


vaginal  mucosa  to  the  skin,  so  as  to  leave  a 

good  opening  for  the  immediate  escape  of 

urine.    Unless  this  is  done,  a  tight  vaginal  orifice  is  left,  and,  when  the  patient 

lies  down,  the  urine  accumulates  in  the  vagina,  backs  up  into  the  bladder,  and 

causes  all  the  distress  it  did  before  the  bladder  was  opened.     A  patient  with  a 

fistula  of  this  kind  ought  not  to  expect  to  have  it  closed  in  less  than  G  weeks  to 
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6  months.  Then  if,  on  examination,  tlie  bladder  walls  are  found  entirely  healed, 
the  opening  may  be  closed  by  splitting  the  mucosae  and  sewing  the  tissues  to- 
gether without  loss  of  substance  (see  operations  for  vesico-vaginal  fistula).  Lin- 
gering infections  must  be  treated  by  irrigations  or  distentions.  Sometimes  one 
succeeds  by  draining,  which  clears  up  the  disease  down  to  its  residual  point; 
that  is  to  say,  there  may  remain  after  drainage,  as  after  distention  treatments, 
an  obstinate  area  of  inflammation  which  refuses  to  get  well,  a  sort  of  irreducible 

minimum  inflammation.  This  the  oper- 
ator proceeds  to  treat  more  aggressively 
by  excision  (q.v.). 

A  patient  with  a  fistula  needs  con- 
stant care  and  supervision,  and  does  bet- 
ter if  she  can  remain  in  the  hospital.  A 
protracted  case,  however,  usually  prefers 
to  go  home  and  trust  to  time  and  the  con- 
tinuous drainage  to  relieve  the  inflamma- 
tion, returning  after  a  stated  interval  to 
the  hospital  for  inspection  and  closure  of 
the  opening. 

11.  Tub  Treatment. — In  several  in- 
stances of  extremely  obstinate  cystitis  we 
have  succeeded  in  securing  entire  relief 
and  recovery  by  keeping  the  patient  in 
a  warm  water  bath,  after  G.  L.  Hun- 
ner's  plan  (/.  Am.  Med.  Ass.^  1907, 
xlix,  2066),  the  purpose  of  which  is  to  keep  up  a  continual  drainage  and  cleans- 
ing of  the  wound.  To  make  this  effective  there  must  be  a  vesico-vaginal  or  a 
suprapubic  opening,  or  both,  and  the  vaginal  orifice  must  be  sufiiciently  dilated 
to  allow  the  water  free  entrance  and  exit.  Sometimes  a  catheter  introduced 
into  the  urethra  or  through  a  suprapubic  opening  serves  well  to  keep  up  a  con- 
tinuous flow  when  connected  with  a  reservoir  above  (Fig.  559).  The  patient 
is  immersed  in  the  bath  as  far  as  the  lower  abdomen,  and  as  she  lies  comfort- 
ably in  the  warm  water  she  is  able  to  amuse  herself  with  reading,  sewing,  or 
other  occupations.  The  water  enters  and  runs  out  of  the  tub  continuously,  and 
is  kept  at  a  temperature  of  about  100°  F.  by  means  of  a  thermostat,  which 
regulates  the  gas  so  that  there  is  a  continual  delivery  of  warm  water  from  the 
cold  water  spigot,  if  need  be,  into  the  warm  tub.  The  patient  is  kept  in  the 
tub  as  long  as  she  can  stand  it  with  comfort.  Most  patients  do  not  tolerate  the 
treatment  well  at  first,  and  can  only  remain  in  the  water  for  from  half  an  hour 


Fig.  558. — Completion  of  Operation 
Shown  in  Last  Figure.  The  su- 
turing of  the  vesical  to  the  vaginal 
mucous  membrane  is  easily  carried  out 
with  catgut  sutures  and  insures  against 
spontaneous  closure,  which  otherwise 
occurs. 
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to  an  hour  once  or  twice  a  day.  Later  a  patient  stays  in  with  entire  comfort 
for  three  or  four  hours  or  even  longer.  Treatment  can  be  kept  up  for  several 
weeks  and  stopped  when  the  disease  has  almost  disappeared.  Remember  that 
a  happy  alternative  to  these  tub  treatments  is  the  introduction,  through  the 
urethra,  of  2  small  catheters  cemented  together  and  held  in  place  by  a  piece 


■^ 


Fig.  559. — Hunner's  Plan  of  Continuous  Irrigation  of  Bladder  with  Patient  in  a 
Tub.  The  catheter  enters  the  bladder  through  the  urethra  and  the  outflow  takes  place 
through  an  artificial  vesico-vaginal  fistula.  The  photograph  is  one  of  a  celebrated  case 
in  the  annals  of  the  hospital  as  the  patient  had  had  her  distressing  disease  for  many 
years  and  suffered  many  things  of  many  physicians  in  vain. 

of  rubber  sheeting  forming  a  perineal  pad.     In  this  way  the  irrigations  can  be 
kept  up  night  and  day.    By  raising  the  irrigating  bottle  the  degree  of  distention 
of  the  bladder  is  regulated  and  can  be  varied  from  time  to  time.     The  use  of 
a  bed  pan,  as  shown  in  Figure  560,  may  also  be  found  of  great  value. 
I  give  here  a  few  typical  cases  with  the  results : 


Mrs.  J.  A.  W.,  age  37,  admitted  to  hospital  March  8^  1910.  The  complaint 
was  pain  and  frequency  of  voiding,  which  steadily  grew  worse,  the  patient 
being  forced  to  void  from  6  to  8  times  at  night  and  from  15  to  20  times 
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durino-  the  day.  The  trouble  came  on  without  any  warning  whatsoever. 
The  patient  had  been  married  for  8  years  and  had  no  children.  On  exam- 
ination the  urine  was  found  to  contain  pus,  some  albiunin,  a  few  red  blood  cells, 
and  colon  bacilli  in  abundance.     The  bladder  showed  the  entire  left  half  deeply 

inflamed  and  infected.  The 
bladder  measurements 
were :  5  cm.  posterior  wall, 
o  cm.  vertex,  3.5  cm.  left 
cornu,  6  cm.  right  cornu ; 
its  capacity  was  only  60 
c.  c.  The  patient  had  a 
series  of  treatments  consist- 
ing of  daily  irrigations  and 
distentions  with  1/2  carbolic 
acid  solution  and  applica- 
tions of  silver  nitrate,  1  to 
1,400,  starting  on  March 
12th  and  ending  on  May 
14th,  which  entirely  cleared 
up  the  inflammation,  and 
the  bladder  developed  a  ca- 
pacity of  440  c.  c.  in  com- 
c.     The  kidneys  in  this  case 


Fig. 


560. — Continuous  Irrigation  of  the  Bladder 
WITH  Patient  in  Bed  on  Bed-pan. 


parison  to  the  capacity,  on  entrance,  of  only  60  c 
were  carefully  examined  and  found  to  be  quite  normal. 

Miss  E.  A.,  age  20,  admitted  April  8,  1910.  This  patient  suffered  with 
tuberculosis  of  the  right  kidney  and  of  the  bladder.  Her  trouble  began  2 
years  previously  with  frequency  of  urination,  until  she  had  to  void  every  15 
minutes,  day  and  night.  This  had  grown  worse  by  nervousness  and  the  bladder 
irrigations  which  she  had  been  having.  On  examination  the  urine  was  found 
to  contain  an  abundant  amount  of  pus  and  tubercle  bacilli.  Cystoscopic  exam- 
ination showed  the  main  trouble  around  the  ureteral  orifice.  There  was  also 
extensive  disease  of  the  right  side  of  the  bladder,  the  left  side  working  with 
comparative  ease.  As  the  catheterization  of  the  ureter  showed  that  the  right 
side  was  tuberculous  and  the  left  side  normal,  right  nephrectomy  was  carried 
out  on  April  22,  1910. 

When  the  patient  came  in  the  bladder  measurements  were:  posterior  wall 
2.5  cm.;   vertex,  2  cm.;   left  cornu,  3  cm.;    right  cornu,  2.5  cm. 

After  removal  of  the  kidney  and  ureter  by  operation,  and  distentions  of 
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the  bladder  which  increased  its  capacity  from  GO  to  300  c.  c,  cystoscopic  ex- 
amination showed  that  the  bladder  and  urine  had  become  perfectly  normal. 

12.  Excision  of  the  Diseased  Area. — One  of  the  most  valuable  and  con- 
venient of  all  forms  of  treatment  at  our  disposal  is  that  of  excision  of  the  dis- 
eased area.  It  is  never  a  method  of  first  resort.  When,  however,  treatment 
by  irrigation,  distention,  and  drainage,  in  spite  of  the  fact  that  the  disease 
has  cleared  up  in  almost  all  parts  of  the  bladder,  leaves  a  residual  area  of 


Fig.  561. — Large  Solitary  Ulcer  of  Bladder,  as  Seen  through  Suprapubic  Opening. 

(A.,  Aug.  10,  1900.) 


ulceration  or  granulation,  particularly  when  there  is  a  tendency  toward  hem- 
orrhage, then  this  aggressive  piece  of  surgery  may  be  used  as  a  last  resort. 
It  often  gives  prompt  and  radical  relief.  Preliminary  to  excision  the  diseased 
area  should  have  been  carefully  studied,  measured,  and  mapped  out  (Fig. 
548). 

The  method  of  performing  an  excision  is  to  insert  a  mushroom  catheter 
into  the  bladder  and  after  washing  it  out  well,  to  leave  it  there.  Then  put  the 
patient  in  the  Trendelenburg  position,  making  a  transverse  suprapubic  incision 
about  an  inch  above  the  symphysis  pubis,  taking  care  at  every  step  not  to  open 
the  peritoneum.  As  soon  as  the  deep  fascia  is  divided  and  detached  from  the 
recti  in  a  direction  up  as  well  as  down,  the  lax  muscles  are  widely  retracted. 
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Next  take  a  Polltzer  bag  or  a  Davidson's  syringe  and  force  air  into  the  Madder 
until  it  is  felt  rising  up  like  a  hard  lump  behind  the  symphysis,  being  careful 
not  to  burst  it.  The  top  of  the  tense  bladder  is  easily  handled  and  freed  from 
the  investing  fat.  Throughout  the  whole  procedure  of  opening  the  bladder  do 
not  detach  the  investing  loose  fascia,  but  mark  it  and,  if  necessary,  put  a 
stitch  through  it  so  that  it  can  be  picked  up  readily  at  the  closure  of  the  wound. 
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Fig.  562.— Supeapubic  Excision  of  Ulcer  of  Bladder.  The  bladder  is  opened  through 
a  mid-line  incision  and  the  ulcer  on  the  upper  posterior  wall  is  exposed.  The  dotted 
line  maps  the  part  of  the  bladder  to  be  excised.    (A.,  Feb.  21,  1910.) 


As  soon  as  the  vertex  comes  into  view,  it  is  caught  on  either  side  with  a  silk 
traction  suture,  and  then  incised  in  the  median  line.  Through  this  opening, 
with  a  head  mirror  and  a  cylindrical  metal  speculum  (Kelly's),  the  bladder 
is  examined  in  all  its  parts,  determining  exactly  the  location  and  extent  of 
the  disease.  If  the  excision  is  to  extend  from  the  vertex  down  toward  the 
base,  the  median  vesical  incision  is  best,  but  if  the  area  to  be  excised  lies 
wholly  below  the  plane  of  the  incision,  then  it  is  better  to  open  the  bladder 
transversely  to  get  a  freer  access  to  the  interior.  An  affected  area  near  the 
vertex  or  on  the  posterior  wall  is  now  excised,  using  blunt  scissors  and  carrying 
the  dissection  through  the  mucosa  and  muscularis  in  the  sound  tissues  around 
the  diseased  area.     Any  actively  bleeding  vessels  must  be  caught  with  pointed 
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forceps  and  tied  with  fine  catgnt.  More  snperncial  areas  of  inflammation  can 
sometimes  be  removed  by  cutting  through  the  peritoneum  at  any  point.  After 
excising  the  diseased  area,  the  defect  in  the  bladder  walls  should  be  closed  by  a 
continuous  suture  of  fine  catgut  passed  wholly  on  the  mucous  surface.    A  con- 


FiG.  563. — Second  Step  in  Operation  Shown  in  Last  Figure.  The  drawing  to  the  right 
shows  dissection  of  the  peritoneum  from  part  of  the  bladder,  the  seat  of  ulcer.  The 
diagram  to  the  left  shows  the  direction  and  extent  of  separation,  as  indicated  by  arrows. 

tinuous  interlocking  fine  silk  suture  may  then  be  used  on  the  outside  of  the 
bladder  to  reinforce  the  inside  sewing,  while  an  additional  fine  silk  or  fine  linen 
suture  draws  the  investing  fibrous  fascia  over  the  bladder  wound  and  protects 
it  completely.  The  fascia  is  then  united  from  side  to  side,  and,  finally,  the 
skin,  closing  the  abdominal  wound  in  all  but  its  median  part,  where  a  small 
drain  is  inserted  and  left  for  three  or  four  days.  A  mushroom  catheter  is  then 
left  in  the  bladder,  through  the  urethra,  and  the  bladder  kept  empty  and  gently 
washed  out  twice  daily  for  a  week.  The  entire  procedure  is  well  shown  in 
FigTires  561-565. 
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Fig.  564. — Third  Step  in  Excision  of 
Ulcer  from  Bladder.  The  ulcer 
is  excised  and  the  bladder  is  being 
sewn  together  with  figure-of-eight 
fine  catgut  sutures,  as  shown. 


If  the  disease  is  more  extensive,  as  in 
tuberculosis,  and  it  is  necessary,  in  order 
to  attack  it  effectually,  to  get  a  better  ex- 
posure and  to  cut  through  the  peritoneum, 
we  do  not  hesitate  to  do  this,  making  a 
free  incision  and  packing  off  the  rest  of 
the  peritoneal  cavity  on  all  sides  so  as  to 
isolate  the  pelvic  peritoneum. 

In  a  woman  the  uterus  can  be  caught 
and  lifted  up  and  the  bladder  detached 
from  the  cervix  when  the  disease  extends 
below  this  point.  A  wedge  of  the  blad- 
der, including  its  peritoneal  covering,  is 
then  freely  excised,  and  the  organ  closed 
up  with  one  or  two  layers  of  sutures  unit- 
ing the  peritoneal  surfaces  over  t<liG  wound. 
Sequestration. — The  round  ligaments  and  the  uterus  can  then  be 
sutured  to  the  abdominal  wall  from  side  to  side  above  the  pelvic  brim  in  order  to 
sequestrate  completely  this  portion  of  the  peritoneal  cavity  and  thus  eliminate 
all  danger  of  infection  (Figs.  566-568).  The  little  artificial  peritoneal  pouch 
shut  off  in  this  way  can  be  drained 
freely  through  the  lower  angle  of 
the  incision.  In  a  case  of  hemorrha- 
gic cystitis  in  which  we  did  this  we 
had  occasion  to  open  the  abdomen 
several  years  later  for  another  cause 
and  found  no  trace  of  the  sequestra- 
tion operation ;  the  adhesions  had 
been  absorbed  and  the  parts  had 
gonebackto  their  normal  condition. 
The  amount  of  tissue  excised 
from  the  bladder  may  vary  from 
a  wedge  not  more  than  3  or  4  cm.  in 
length,  by  2  or  3  cm.  in  width,  to 
one-third  or  even  one-half  the  size 
of  the  bladder.  The  larger  exci- 
sions are  especially  made  in  tuber- 
culous cases  where  kidney,  ureter, 
and  bladder  are  seriously  diseased. 


Fig.  565. — The  Last  Step  in  Excision  of  Ulcer 
OF  Bladder.  The  bladder  is  closed  down  to 
the  last  stitch,  which  is  not  yet  tied.  The 
perivesical  fibrous  tissue,  which  we  have 
throughout  avoided  stripping  off  or  injuring, 
is  now  brought  together  with  a  continuous 
half-hitching  stitch,  as  shown.  This  covers 
the  sutures  in  the  bladder  and  adds  greatly 
to  the  security  of  the  closure. 
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Cicatrices  in  the  Bladder.  — Those 
who  recover  from  a  severe  cystitis 
often  find  that  the  capacity  of  the 
bladder  is  greatly  lessened,  and 
may  imagine  that  the  necessity  for 
urinating  frequently  shows  that 
the  inflammatory  disease  still  per- 
sists. Examination  reveals  a  blad- 
der divided  into  one  or  more  loculi 
by  prominent,  sharp,  falciform,  non- 
vascular ridges.  Here  lies  the  dif- 
ficulty, and  the  question  is  what 
can  we  do  to  relieve  it.  Ordinary 
irrigation  and  distention  treatments 
are  of  no  avail,  but  we  have  sev- 
eral times  successfully  carried  out 
the  following  plan:  We  first  mea- 
sure and  establish  carefully  the 
capacity  of  the  bladder.  We  will 
say  it  holds  100  to  150  c.  c.  We  put  the  patient  under  profound  anes- 
thesia  and   fill   the   bladder;    then   slowly,   with   a   piston   syringe,   force   in 


Fig.  566. — Sequestration  of  Bladder  to 
Insure  against  Peritonitis  After  a  Su- 
prapubic Operation.  The  diagram  shows 
a  sagittal  view  of  the  body.  Note  the  de- 
tacliment  of  the  peritoneum,  which  is 
sutured  to  the  top  of  the  fundus  uteri  and 
to  the  round  hgaments.  Note  also  the 
line  of  sutures  in  the  bladder  wall. 


Fig.  567. — Sequestration  op  Bladder,  as  Seen  from  Front.  The  degree  of  detachment 
of  the  peritoneum  from  the  anterior  abdominal  wall  will  depend  upon  the  length  of 
the  incision  made  in  the  bladder. 
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about  100  c.  c.  more ;  there  may  be  a  little  bleeding  afterwards.  The  patient 
is  kept  quiet  for  a  few  days  until  this  is  over ;  she  returns  after  3  or  4  weeks 
for  another  distention  treatment  up  to  300  or  380  c.  c.  The  effect  of  this  is  to 
rupture  the  septa  slightly,  leaving  a  superficial  healing  area.  Where  the  sep- 
tum is  sharp  and  stands 
out  prominently,  one  may 
put  the  patient  in  the  knee- 
breast  position  and 
through  the  open  cysto- 
scope  cut  it  carefully  at 
several  points  with  fine  al- 
ligator bladder  scissors 
(Fig.  569).  Both  of  these 
procedures,  that  of  over- 
distention  and  the  incision 
of  the  septum,  need  to  be 
carefully  performed.  If 
carelessly  done  there  will 
undoubtedly  be  some  cases 
of  rupture  of  the  bladder 
followed  by  peritonitis 
or  urinary  infiltration. 
Where  this  treatment  has 
not  been  successful  or  the 
tendency   to   bleed    is 


Fig.  568. — Sequestration  of  Bladder  in  Male  by  Su- 
turing Omentum  to  Its  Posterior  Surface.  A 
drain  is  introduced  through  the  abdominal  incision 
into  the  new-formed  retrovesical  space.  The  condi- 
tions pictured  are  those  after  completion  of  an  opera- 
tion. 


marked,  we  prefer  opening  the  bladder  suprapubically  and  completely  excising 
the  scar  area. 

Summary. — To  sum  up  what  has  been  said  previously  regarding  the  treat- 
ment of  cystitis,  it  is  a  matter  of  first  importance  that  the  physician  should  seek 
every  opportunity  to  familiarize  himself  with  the  disease.  Only  with  a  famil- 
iarity gained  by  constant  observation  and  careful  attention  to  results  of  differ- 
ent methods  of  treatment  can  he  undertake  any  given  case  with  precision  and 
assurance  as  to  the  final  outcome.  Only,  too,  with  a  familiarity  gained  by 
experience  will  he  be  enabled  to  decide  just  what  forms  of  treatment  are  most 
likely  to  prove  effective  in  a  given  case,  and  to  avoid  the  wretched  dilatory 
process  of  adhering  indefinitely  to  one  plan  of  treatment.  We  would  emphasize 
again  the  fact  that  the  treatment  in  almost  every  case  is  of  a  progressive  char- 
acter and  that,  if  a  milder  form  of  treatment  does  not  promptly  yield  good 
results,  the  next  most  aggressive  form  should  be  tried.     In  the  worst  cases  it  is 
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sometimes  the  best  policy  to  proceed  at  once  to  make  a  fistulous  opening  to  rest 
the  shattered  nerves  and  the  inflamed  bladder.  Again,  when  the  disease  has 
been  brought  to  what  we  call  the  irreducible  minimum,  that  is  to  say  to  an  infil- 
trated, ulcerated,  bleeding  area  which,  like  an  old  devitalized  scar,  simply  can- 


FiG.  569. — Alligator  Scissors.  These  scissors  work  on  the  same  principle  as  the  alliga- 
tor forceps  and  are  very  useful  when  it  is  necessary  to  use  scissors  inside  the  bladder 
through  an  open-air  speculum  introduced  into  urethra.    (3/2  natural  size.) 

not  form  an  epithelial  covering,  then  time  is  wasted  in  attempting  to  do  any- 
thing short  of  an  excision.  In  the  hemorrhagic  cases  we  proceed  more  promptly 
to  the  excision  treatment  than  in  others. 


CONTRACTED     BLADDER. 

A  contracted  bladder  is  one  which  remains  permanently  contracted  and 
refuses  to  hold  any  more  than  a  few  c.  c.  of  urine.  In  extreme  cases  the  urine 
may  dribble  away  continuously  as  fast  as  it  flows  in  through  the  ureters.  In 
others,  as  soon  as  a  few  teaspoonsful  of  urine  have  accumulated,  the  patient  has 
to  void  and  expel  its  contents.     The  term  "contracted  bladder,"  as  thus  defined, 
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is  symptomatic  rather  than  anatomical,  and  is  commonly  used  to  designate  an 
organ  which  refuses  to  exercise  its  function  as  a  reservoir  for  the  accumulation 
and  discharge  of  urine  at  normal  intervals,  and  which  is  incapable  of  so  acting. 
A  variety  of  affections  with  this  common  symptom  are  wrongly  grouped  under 
this  caption. 

A  true  contracted  bladder  is  an  affection,  fortunately  rare,  in  which  the 
walls  of  the  bladder  are  extensively  infiltrated,  or  in  which  the  muscular  coats 
have  been  more  or  less  completely  destroyed  by  chronic  inflammation.  The  old 
tnbercnlous  infiltrated  bladders  are  to  be  regarded  as  the  end-products 'of  a 
vesical  tuberculosis  which  has  already  run  a  protracted  course  in  one  of  the 
kidneys.  We  restrict  the  name  "contracted  bladder"  to  this  final  stage  of  a 
chronically  inflamed  bladder,  with  the  destruction  of  its  muscular  coats.  We 
think  we  are  safe  in  saying  that  19  out  of  every  20  patients  sent  to  the  spe- 
cialist and  labeled  "contracted  bladder"  are  simply  old  cases  of  inflamed 
bladders  intolerant  of  any  urine,  but  still  capable,  under  faithful  treatment, 
of  being  distended  to  hold  several  hundred  c.  c.  In  20  years  we  have  had 
many  cases  referred  to  us  as  contracted  bladder,  some  of  them  urinating  con- 
stantly and  almost  spending  their  lives  over  a  urinal  or  wearing  absorbent 
pads,  expelling  little  quantities  of  bloody,  foul  urine,  but  not  one  of  them 
except  the  tuberculous  cases  has  proved  to  be  a  true  contracted  bladder. 

If  the  muscular  coats  have  been  destroyed  by  inflammation,  the  injury  is 
irreparable,  and  the  last  result  is  an  ascending  renal  infection.  In  making  a 
diagnosis  of  a  contracted  bladder  one  must  give  due  regard  to  the  history  of  a 
protracted,  severe  cystitis,  and  then,  putting  the  patient  under  an  anesthetic, 
examine  the  bladder  carefully  bimanually,  when  the  contracted  organ  appears 
as  an  ovoid,  hard  tumor  lodged  behind  the  symphysis.  If  the  attempt  is  made 
to  force  fluid  into  the  bladder  under  gentle  pressure  to  estimate  its  capacity, 
it  will  be  found  capable  of  holding  only  a  few  c.  c,  but  it  should  be  borne  in 
mind  that  in  an  ordinary  severe  cystitis  it  takes  a  profound  anesthesia  to  do 
away  with  the  vesical  reflex  spasmodic  resistance. 

Treatment. — In  all  grades  of  cystic  inflammation  approaching  the  extreme 
forms,  say  down  to  a  cubic  capacity  of  50  or  even  as  low  as  30  c.  c,  there  is  a 
hope  of  effecting  a  cure  by  drainage  of  the  organ  through  its  base,  giving  entire 
rest,  followed  by  subsequent  distentions.  The  difficult  phase  of  the  treatment 
is  often  the  earliest  step  of  inducing  a  toleration  of  the  first  30  or  50  c.c. 
After  this  initial  step  is  taken,  often  with  infinite  patience,  the  distention 
sometimes  runs  up  rapidly  until  200  or  300  c.  c.  flow  in,  when  it  may  once 
again  become  difficult. 

In  the  extreme  form  of  contracted  bladder,  where  the  anatomical  elements 
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have  been  destroyed,  there  can  be  but  one  hope,  namely  that  of  enlarging  its 
capacity  at  the  expense  of  some  other  organ. 

W.  Kausch  (Arch.  f.  Hin.  Chir.,  1907,  Ixxxiii,  77)  describes  a  case  of  a 
true  contracted  bladder  in  a  young  man  suffering  from  a  constant  dribbling  of 
the  urine,  which  was  treated  by  detaching  a  loop  of  the  ileum  and  re-anastomos- 
ing the  bowel,  at  the  same  time  sewing  up  the  ends  of  the  detached  loop  and 
bringing  it  down  in  close  relation  with  the  dorsum  of  the  bladder,  with  which 
it  was  ultimately  connected  by  a  series  of  operations.  By  this  means  the 
capacity  of  the  bladder  was  enlarged  to  200  c.  c,  and  the  patient  was  able  to 
hold  the  urine  from  one  to  two  hours.  He  died  6  months  after  the  operation, 
it  was  thought  of  tuberculosis. 


ULCER   OF  THE  BLADDER. 

Ulcer  of  the  bladder  is  a  not  infrequent  complication  of  chronic  cystitis, 
and  is  present  in  most  tuberculous  bladders.  'Independent  of  infection,  there 
is  a  most  interesting  type  of  ulcer  first  noted  by  Lawson  Tait  in  1870,  and  given 
definite  importance  by  Le  Fur  in  "Des  ulcerations  vesicales  et  en  particulier 
de  I'ulcere  simple  de  la  vessie,"  Paris,  1901,  a  volume  of  over  800  pages.  From 
time  to  time  since  Le  Fur's  report  others,  mostly  case  reports,  have  followed. 
Leo  Buerger  (J.  Am.  Med.  Ass.,  1913,  Ix,  419)  records  two  interesting  cases. 
Under  Tuberculosis  and  Cystitis  the  question  of  the  infectious  ulcers  has 
already  been  fully  considered.  Here  we  will  confine  ourselves  solely  to  the 
other  form.  Le  Fur  divides  this  class  of  ulcers  into  three  sub-classes:  first 
simple  ulcer,  situated  near  the  neck  of  the  bladder  or  on  the  trigonum,  which 
is  usually  single,  with  its  edges  rounded,  its  base  indurated,  and  the  vessels 
dilated  about  it,  in  s-ize  varying  from  a  pea  to  several  cm.  Second,  acute  per- 
forating ulcer,  seated  in  the  vertex  and  particularly  in  the  posterior  wall ;  about 
these  ulcers,  which  are  usually  punched  out,  the  blood  vessels  are  injected  and 
there  are  frequently  ecchymoses.  Third,  trophic  ulcers,  due  to  lesions  of  the 
central  nervous  system,  or  to  injuries  during  operations  about  the  bladder; 
these  ulcers  look  like  the  others.  The  etiology  is  complex ;  in  some  cases  it 
is  clearly  trophic.  In  most  cases  infection,  which  disappears,  has  been  the 
cause.  Le  Fur  has  demonstrated  experimentally  that  injuries,  such  as  tying 
the  urethra  and  adding  infection,  are  potent  causative  factors. 

In  simple  ulcer  the  solitary  symptom  is  hematuria,  intermittent  in 
character.  It  closely  simulates  the  hemorrhage  due  to  neoplasm  of  the  bladder. 
In  the  perforating  ulcer  infection  and  peritonitis  are  added  to  the  hematuria. 
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The  (1  i  a  g  u  o  s  i  s  rests  upon  a  thorough  and  careful  cystoscopic  examina- 
tion. The  treatment  for  simple  ulcer  is  topical  application  through  the 
cystoscope.  Buerger  has  noted  marked  improvement  by  light  fulguration. 
When  these  measures  fail  the  ulcer  should  be  excised  through  a  suprapubic 
opening,  the  technique  of  which  is  fully  given  on  page  471.  In  perforating 
ulcer  the  suprapubic  operation  is  indicated  from  the  very  beginning. 


CYSTITIS  IN  CHILDREN. 

Cystitis  in  infancy  and  childhood  is  not  infrequent.  It  is  commoner  in  the 
female  than  in  the  male,  and  is  often  associated  with  pyelitis.  It  may  arise 
during  any  of  the  acute  infectious  diseases,  and  is  especially  common  in  dis- 
eases of  the  intestinal  tract,  to  such  an  extent  that  regulation  of  the  bowels  is  a 
more  important  therapeutic  measure  than  the  usual  local  measures  for  the 
urinary  tract.  Dr.  George  Waugh,  of  the  Great  Ormond  Street  Hospital  of 
London,  has  observed  the  permanent  cure  of  several  cases  of  bacteriuria,  which 
have  resisted  all  treatment  by  appendectomy,  relieving  a  chronic  constipation. 
As  a  rule,  frequency  of  voiding,  with  pain,  fretfulness  and  crying  at  every 
emptying  of  the  bladder  should  attract  attention  to  the  condition.  In  the 
severer  cases  there  is  often  fever. 

The  principal  literature  has  already  been  outlined  in  Chapter  XXIII  on 
Pyelitis.     The  treatment  is  also  fully  discussed  there. 


EXFOLIATIVE  CYSTITIS. 

An  exfoliative  cystitis  is  a  peculiar  inflammatory  disease  in  which  the 
mucous  membrane  of  the  bladder  becomes  necrotic  and  is  thrown  off  entire  or 
in  shreds  and  expelled  by  the  urethra.  It  is  oftenest  seen  associated  with  a 
retroflexed  pregnant  uterus  in  the  fourth  or  fifth  month,  or  with  a  large  tumor 
choking  the  pelvis  and  pressing  upon  the  neck  of  the  bladder  and  producing 
overdistention  and  ischemia.  The  membrane  has  been  erroneously  called  diph- 
theritic and  croupous.  The  tissue  thrown  off  is  the  necrotic  lining  of  the  blad- 
der, including  its  mucosa  and  submucosa,  with  more  or  less  superficial  layers 
of  muscle,  rarely  extending  into  the  deeper  muscularis  or  to  the  peritoneum. 

Boldt  (Am.  J.  Ohst.,  1888,  xxi,  350)  gives  the  appropriate  name  of  cys- 
titis suppurativa  exfoliata  to  this  disease.  We  owe  the  first  care- 
ful examination  of  the  membrane  to  the  anatomist  Luschka. 
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The  outcome  of  such  a  desquamation  is  either  a  slow,  complete  recovery,  or 
a  recovery  with  incontinence  and  a  contracted  bladder.  Death  takes  place  from 
sepsis  and  double  pyelitis.  Patients  die  when  the  temperature  rises  above  105° 
F.  (Boldt).  Regeneration  of  the  mucosa  must  take  place  from  glandular 
spaces  left  behind  and  from  the  ureteral  and  internal  urethral  orifices. 

Important  articles  on  this  subject  are  by:  Boldt  (Am.  J.  Ohst.,  1888,  xxi, 
350)  ;  Krukenberg  (Arch.  f.  Gyn.,  1882,  xix,  261)  ;  Stoeckel  (Monatsber.  f. 
Urol,  1902,  vii,  201). 

Symptoms. — The  first  symptom  of  exfoliative  cystitis  is  retention  of  urine 
followed  by  dribbling.  Hemorrhage  may  be  marked,  and  vesical  over- 
distention  and  colicky  pains  are  prominent  features.  A  vaginal  examination 
may  show  that  the  tissues  are  edematous.  The  pulse  creeps  up  and  there  is  an 
anxious,  pinched  expression  of  the  face,  as  the  patient  lies  in  a  dorsal  position 
with  the  legs  drawn  up.  Later  the  foul,  ammoniacal  urine  is  loaded  with  pus 
and  shreds  of  connective  tissue,  and  epithelium  and  urinary  salts  passed  under 
marked  straining.  The  most  characteristic  appearance  is  the  protrusion  of 
shreds  of  membrane  or  even  of  a  complete  membranous  sac,  which  looks  like  a 
bladder  in  process  of  complete  inversion.  This  extraordinary  sight  is  rendered 
the  more  remarkable  when  the  sac  is  heavily  coated  with  the  salts  of  the  urine. 
Under  violent  straining  this  bag  may  be  discharged  from  the  urethra. 

Etiology. — While  pregnancy  in  the  fourth  or  fifth  months  and  the  pressure 
of  a  tumor  are  the  common  causes,  exfoliation  has  been  noted  even  in  the  second 
month  of  pregnancy.  It  may  follow  a  surgical  operation,  such  as  extirpation 
of  a  cancerous  uterus  by  the  vagina  (Thaler,  Cntrlbl.  f.  Gyn.,  1911,  xxxv, 
550).  Again,  it  may  follow  an  abdominal  surgical  operation,  such  as  the  re- 
moval of  subserous  myoma  (Loehlein,  Ztschr.  f.  Geburtsh.  u.  Gyn.,  1888,  xiv, 
584).  It  has  also  been  seen  after  injecting  a  caustic  or  a  strong  chemical  solu- 
tion, such  as  a  hot  salt  solution,  into  the  bladder  (J.  Mock,  A7in.  d.  rnal.  d. 
org.  genito-urin.,  1911,  xxix,  1633). 

J.  C  Warren  {Boston  Med.  and  Surg.  J.,  1896,  cxxxiv,  641)  reports  a  case 
from  the  practice  of  W.  L.  Richardson.  The  patient,  who  was  not  pregnant, 
was  treated  for  a  vaginismus  by  dilating  the  introitus.  During  convalescence 
she  had  a  vesical  irritation,  which  grew  worse  until  a  mass  was  seen  protruding 
from  the  urethra  about  the  size  of  the  last  two  joints  of  the  little  finger.  This 
was  extracted  in  one  continuous  sheet.  The  patient  suffered  from  incontinence 
and  wore  a  rubber  urinal ;  later  she  had  to  urinate  every  two  or  two  and  a  half 
hours.  An  examination  showed  considerable  residual  urine  in  the  bladder. 
She  slowly  improved  and,  after  2  years,  seemed  normal. 

Hurry  Fenwick  exhibited  a  specimen  of  the  mucous  membrane  of  the  blad- 
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der  of  a  man  removed  through  a  perineal  section  done  for  the  relief  of  a  long- 
standing purulent  cystitis. 

As  Warren  states,  an  intense  bacterial  inflammation  of  the  bladder  mucosa 
may  cause  exfoliation. 

Haultain  (cited  by  Fehwick,  Lancet,  1894,  i,  209)  collected  33  cases  asso- 
ciated with  pregnancy,  20  of  which  were  due  to  septic  infection,  etc. 

Diagnosis. — At  first  the  symptoms  may  be  those  of  ordinary  cystitis.  Ex- 
amination shows  the  retroflexed  pregnant  uterus  choking  the  pelvis.  If  then 
there  is  a  cystitis  and  blood  is  passed,  there  is  imminent  danger  of  exfoliation. 
When  a  membrane  covered  with  urinary  salts  begins  to  protrude  from  the 
urethra  in  a  case  of  pelvic  obstruction,  the  diagnosis  is  obvious.  The  mem- 
brane, whole  or  in  shreds,  is  the  distinguishing  feature. 

Treatment. — The  treatment  first  and  foremost  must  be  prophylactic.  Any 
retroflexed  gravid  uterus  or  tumor  choking  the  pelvis  must  be  watched  with 
anxious  solicitude.  Any  interference  with  the  bladder  function  is  an  unmis- 
takable warning  to  begin  putting  up  the  prophylactic  fences  by  taking  steps 
looking  toward  the  relief  of  the  pressure  as  speedily  as  possible.  Relief  may 
sometimes  be  given  even  when  the  necrotic  process  is  already  under  way,  as 
shown  by  an  instructive  case  treated  by  F.  Ahlfeld  (Cntrlhl.  f.  Gyn.,  1898, 
xxii,  1017),  whose  patient  recovered  and  went  to  term.  The  details  in  brief 
were  these :  The  obstructed  bladder  reached  the  navel  and  contained  purulent, 
turbid  urine,  with  shreds  of  its  lining  membrane.  Ahlfeld  pushed  the  uterus 
up  a  little  and  inserted  a  large  Meyer's  ring  pessary  into  the  vagina ;  at  the 
same  time  the  bladder  was  treated  with  repeated  cleansing  irrigations.  A  little 
later  the  patient  was  put  in  the  knee-elbow  posture  to  assist  in  the  reposition. 
Under  this  simple,  sensible  treatment  the  bladder  improved,  the  uterus  righted 
itself,  and  the  pregnancy  went  to  term.  The  lesson  to  be  learned  from  this  is 
that  although  we  cannot  often  expect  such  a  fortunate  outcome,  we  should  at 
least  make  the  effort  to  attain  it  in  a  case  not  too  far  advanced.  If  the  uterus 
cannot  readily  be  brought  into  position  with  the  resultant  relief  of  the  pres- 
sure, then  it  must  be  evacuated  by  dilating  the  cervix  and  packing  it  with  iodo- 
form gauze  until  the  ovum  is  cast  off.  Extreme  care  must  be  taken  not  to 
introduce  any  of  the  discharges  from  the  bladder  into  the  vagina. 

When  a  tumor  or  a  cyst  chokes  the  pelvis,  one  may  try  to  push  it  up  into 
the  abdomen,  but  unfortunately  it  is  not  likely  to  stay  there.  Here  one  will  do 
well  to  consider  an  immediate  operation  to  remove  the  pressure,  if  the  patient'n 
condition  permits.  If  a  necrosis  starts  in  with  an  incarcerated  pelvic  tumor, 
we  believe  the  best  plan  would  be  to  take  the  tumor  away  by  an  abdominal 
operation  and  to  drain  the  bladder  by  making  a  long  incision  in  the  median 
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line  almost  from  cervix  to  urethra,  without  sewing  the  two  mucosae  together. 
This  latter  plan  of  continuous  drainage,  to  which  irrigations  can  be  added  with 
so  much  advantage,  is  well  worth  trying  in  any  case  not  associated  with  preg- 
nancy. ^ 

In  the  case  of  an  adherent  retroflexed  uterus  the  safer  plan  is  to  empty  the 
uterus  by  the  vagina  and  to  treat  the  bladder.  If  seen  early,  an  abdominal 
operation  freeing  the  uterus  and  bringing  it  into  anteposition  may  solve  the 
problem  happily. 

The  treatment  of  the  local  condition  of  the  bladder  must  be  directed  (1) 
to  qbviate  any  obstruction  of  the  urethra  by  membranes  in  process  of  separa- 
tipBj  preventing  retention  of  the  urine;  (2)  to  rid  the  bladder  of  the  rapidly 
accumulating  debris  of  membranes,  pus,  and  blood,  and  to  heal  it. 

If  the  protruding  membrane  is  made  up  of  the  mucosa  incrusted  with  salts, 
it  may  be  carefully  drawn  out  a  little  and  snipped  off  or  perforated.  The 
bladder  should  be  irrigated  two  or  three  times  a  day,  using  a  weak,  warm  per- 
manganate solution,  injecting  at  the  end  of  the  washing  50  c.  c.  of  a  solution  of 
nitrate  of  silver,  1  to  1,000.  A  continuous  irrigation  is  secured  by  a  fine  double 
catheter  introduced  through  the  urethra,  passing  through  a  small  perineal  pad 
of  rubber,  which  serves  to  hold  it  in  place.  These  cleansing  local  treatments 
are  sedative  in  their  action,  but  in  severe  cases  one  must  use  opium  to  prevent 
straining  and  the  terrific  expulsive  efforts  which  can  even  rupture  the  weak- 
ened, paretic  bladder  wall. 


SYPHILIS   OF  THE  BLADDER. 

Syphilis  of  the  urinary  organs  is  comparatively  rare,  rarer  in  the  bladder 
than  in  the  kidney.  Nitze  was  able  to  say,  in  1907,  that  so  far,  he  had  not 
recognized  syphilis  in  the  bladder.  Casper  repeats  this  assertion  as  to  the  liv- 
ing subject.  M.  Morris  {Indiana  Med.  J.,  1897,  xvi,  5)  describes  gumma  of 
the  bladder. 

For  further  study  consult  P.  Asch  {Zischr.  f.  Urol.,  1911,  v,  504)  ;  Mar- 
gulies  {Ann.  d.  mal.  d.  org.  genito-urin.,  1902,  xx,  385),  and  Le  Fur  {Ann. 
d.  mal.  d.  org.  genito-urin.,  1902,  xx,  1519). 

Syphilitic  disease  of  the  bladder,  when  found,  generally  belongs  to  the  ter- 
tiary period.  The  gummata  are  apt  to  have  a  small,  papillomatous  appearance, 
or  again  there  is  a  frank,  ulcerated  condition  of  the  vesical  mucosa,  which  has 
nothing  in  its  appearance  to  suggest  its  origin.  The  ulcer,  seated  at  the  base 
of  the  bladder,  somewhere  near  one  of  the  ureteral  orifices  of  the  trigonum, 


484  CYSTITIS. 

presents  an  nndermined,  irregular  margin  coming  out  rather  prominently  from 
the  interior  of  the  bladder,  surrounded  bj  a  red  area,  while  the  central  part 
shows  the  detritus  and  grayish  slough  of  an  ulcer.  In  one  case  of  evident  cys- 
titis the  history  of  hemorrhage  was  prominent.  Sometimes  the  disease  mani- 
fests itself  in  a  thickening  of  the  bladder  walls  at  its  anterior  portion,  extend- 
ing down  the  urethra,  where  there  is  a  gummatous,  edematous  infiltration  of 
urethra  and  bladder  associated  with  dysuria  and  incontinence. 

Diagnosis. — The  diagnosis  is  best  made  by  giving  close  attention,  in  any 
obscure  and  obstinate  case  of  cystitis,  to  the  history  of  syphilis,  often  insuffi- 
ciently treated,  which  may  have  antedated  the  present  affection  by  10  or  even 
20  years.  Syphilis  should  be  considered  where  there  is  an  obstinate  catarrhal 
affection,  demonstrably  not  tuberculous,  which  resists  all  the  customary 
methods  of  treatment.  No  other  affection  of  the  bladder  will  clear  up  under 
anti-syphilitic  treatment.  In  one  case  on  record  there  was  a  gummatous 
tumor  projecting  into  the  bladder,  which  was  mistaken  for  malignant  disease, 
and  an  operation  urged.  The  long  duration  of  the  complaint,  however,  tends  to 
preclude  this  diagnosis.  Doubt  once  raised,  a  positive  Wassermann  reaction 
will,  of  course,  clear  up  the  matter.  A  scraping  of  the  lesion  should  be  made 
and  the  spirochete  looked  for.  In  a  case  of  G.  von  Engelmann  {Folia  Urolog- 
ica,  1911,  V,  472),  a  woman  sixty  years  old  had  for  half  a  year  suffered  from 
hemorrhages  of  the  bladder.  Cystoscopic  examination  showed,  in  the  neigh- 
borhood of  the  right  ureter,  a  tumor  3  cm.  long,  ulcerated,  covered  with  pus, 
and  incrusted,  which  the  surgeon  suspected  was  a  carcinoma.  However,  on 
learning  that  she  had  had  syphilis  20  years  before,  he  ordered  the  mercurial 
cure,  when  the  ulceration  rapidly  disappeared  and  the  tumor  left  no  trace 
behind. 

Treatment. — The  treatment  of  syphilis  of  the  bladder  is  specific,  by  sal- 
varsan,  mercury,  and  the  iodids;  under  this  plan  brilliant  cures  have  been 
made,  and  without  it  nothing  avails.     Surgery  is  out  of  place  here. 

Asch  dwells  further  upon  the  association  of  bladder  symptoms  with  certain 
"parasyphilitic"  affections,  and  points  out,  aside  from  the  well-known  paralyses 
of  the  bladder  associated  with  tabes,  that  a  trabecular  bladder  is  itself  one  of 
the  early  symptoms  of  tabes  which  may  appear  before  any  other  sign.  He  cites 
a  case  where  the  difficulties  with  urination  and  the  trabeculse  appeared  10 
years  before  the  disappearance  of  patellar  and  pupillary  reflexes.  Later  the 
bladder  pains  take  the  form  of  crises.  Therefore,  in  the  absence  of  any  mani- 
fest cause  for  a  trabecular  bladder  one  must  consider  tabes.  He  cites  a  case 
under  his  care  for  occasional  retention  of  urine  where  nothing  could  be  found 
in  the  urinary  organs  to  account  for  the  retention  except  a  slightly  reddened 
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and  swollen  bladder  mucosa.  Careful  examination  showed  a  sluggish  pupillary 
reaction  and  patellar  reflex,  but  no  other  tabetic  signs.  Another  patient  simply 
had  difficulty  in  urinating,  with  a  little  reddening  of  the  mucosa ;  2  years  later 
a  tabes  rapidly  ran  its  course.  Again  another  patient  complained  of  the  terrific 
straining  which  he  must  make  in  order  to  urinate;  this  was  so  violent  that 
defecation  was  associated  with  the  act.  There  was  nothing  in  the  urinary  pas- 
sages to  account  for  this.  The  pupils  were  somewhat  sluggish  and  the  patellar 
reflexes  were  weak,  Komberg's  phenomenon  was  only  suggested,  and  the  Was- 
sermann  reaction  was  weakly  positive.  These  cases  are  not  so  hopeless  as  they 
seem  to  be  at  first  sight,  since  a  very  active  anti-luetic  treatment  and,  above  all, 
the  intraspinal  treatments  with  salvarsan  have  come  to  bring  relief  to  these 
sufferers. 

MALAKOPLAKIA. 

This  extremely  interesting  but  rare  condition  of  the  bladder  was  first  de- 
scribed and  named  by  von  Hansemann  {Arch.  f.  path.  Anat.  u.  Physiol.,  Vir- 
chow,  1903,  clxxiii,  302).  Most  of  the  cases  recorded  have  been  found  at 
autopsy,  although  the  condition  has  been  observed  during  life.  It  may  be  in 
association  with  colon-cystitis,  or  a  tuberculous  cystitis,  or  alone.  The  charac- 
teristic lesion  is  a  small  yellow  plaque  sharply  defined  from  the  bladder  mucosa. 
These  plaques  vary  in  size  from  that  of  a  pea  to  a  quarter  of  a  dollar,  are  in- 
variably multiple,  and  frequently  confluent.  There  is  usually  a  pitting  in  the 
center,  and  in  the  larger  plaques  an  ulceration.  They  extend  into  the  sub- 
mucosa.  On  microscopic  section  the  plaque  is  found  to  be  made  up 
of  large,  flat  cells  with  small  eccentrically  placed  nuclei.  These  cells 
are  packed  closely  together,  with  only  a  fine  connective  tissue  stroma  be- 
tween them.  In  addition  to  these  characteristic  cells,  there  are  colorless  bodies 
which  are  very  brittle  and  which  vary  in  shape,  most  of  them  being  roughly 
globular  and  on  the  average  5  or  6  microns  in  thickness.  These  lie  either  be- 
tween the  cells  or  in  them,  and  are  influenced  by  neither  acids  nor  alkalis, 
as  shown  by  stains  containing  iron.  It  is  believed  that  they  may  be  derived 
from  the  hemoglobin. 

The  histogenetic  origin  of  these  plaques  is  not  known.  Many  authors  have 
insisted  that  they  are  tuberculous.  This  seems  questionable.  ISTo  well- 
defined  symptomatology  has  been  worked  out;  the  diagnosis  in  life  should  be 
made  by  cystoscopic  examination  and  the  removal  of  the  tissue  for  microscopic 
examinations.  One  of  the  most  recent  and  best  considerations  of  this  subject 
occurs  in  the  article  of  Max  Waldschmidt  {Ztschr.  f.  Urol.,  1912,  vi,  541). 


CHAPTER   XXXV. 

INJURIES  OF  THE  BLADDER  AND  URETHRA. 

We  will  consider  under  this  caption  injuries  to  the  bladder  outside  of  labor 
or  the  use  of  obstetric  forceps,  symphysiotomy,  pubiotomy,  lithotomy,  herni- 
otomy, and  other  accidental  surgical  injuries.  In  other  words,  our  caption 
covers  only  injuries  which  are  due  to  violence  or  to  accident.  It  is  evident  that 
injuries  of  this  character  naturally  affect  men  for  the  most  part,  as  they  are 
more  exposed  to  harm  from  travel,  from  dangerous  occupation,  from  brawling 
when  in  liquor,  etc. 

Nitze  and  Sonnenbnrg,  as  well  as  TufSer,  reckon  the  proportion  as  90  per 
cent,  men  to  10  per  cent,  women.  Women  are  also  less  liable  to  injury  because 
of  the  transverse  position  of  the  bladder  in  them,  as  well  as  because  it  lies  on  an 
elastic  cushion  protected  by  the  uterus  behind.  Occasional  cases  of  rupture  in 
children  are  found  scattered  through  surgical  literature. 

The  successful  treatment  of  these  injuries  is  one  of  the  gi'eatest  triumphs 
of  modern  surgery,  for  they  were  ever  the  despair  of  all  the  older  physicians 
and  surgeons,  and  the  undisputed  aphorism  comes  down  to  us  from  Greek 
antiquity  that  "no  case  of  injury  of  the  bladder  ever  recovers."  It  has  re- 
mained for  the  last  thirty  years  to  bring  this  lesion  within  the  reach  of  surgery 
and  to  transform  defeat  into  victory  by  healing  a  large  percentage  of  the  cases. 
From  the  year  1878  on,  surgical  literature  teems  with  references  to  this  im- 
portant subject. 

One  of  the  first  writers  to  collect,  study,  and  summarize  a  considerable 
group  of  cases  was  Stephen  Smith,  of  New  York,  Assistant  Surgeon  to  Bellevue 
Hospital  (N.  Y.  J.  Med.,  1851,  vi,  n.  s.,  338). 

To  the  credit  of  American  surgery,  the  first  successful  operation  was  done 
by  Dr.  A.  G.  Walter,  of  Pittsburgh,  Pennsylvania,  in  the  year  1859  {Med.  and 
Surg.  Reporter,  1861,  vii,  153). 

The  patient  was  a  blacksmith,  22  years  old,  who  was  kicked  in  the  abdomen 
in  a  fight;  following  this  he  had  strangury,  with  intense  abdominal  pain  and 
inability  to  urinate.  Dr.  Walter  says  that,  as  he  could  get  no  backing  from  his 
consultants^  he  opened  the  abdomen  on  his  own  responsibility  10  hours  after 
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the  injury,  making  a  median  incision  extending  almost  from  umbilicus  to 
pubis.  The  accumulated  urine  was  carefully  sponged  out  of  the  cavity,  when 
a  rent  two  inches  in  extent  was  found  in  the  fundus  of  the  bladder.  "The 
cavity  of  the  abdomen  being  cleansed  of  the  noxious  agent,  the  wound  of  the 
bladder  was  left  to  itself,  as  no  urine  was  seen  to  escape  from  it."  The 
abdomen  was  closed  with  silver  wire  sutures.  The  patient  made  a  good  re- 
covery, with  a  retention  catheter  kept  in  between  two  and  three  weeks.  Wal- 
ter then  urges  this  as  the  only  proper  plan  of  treatment,  and  further  says: 
"To  preserve  a  patient's  life  under  these  circumstances,  it  must  be  resorted 
to  at  once,  as  without  it  the  efforts  of  nature  and  the  resources  of  science  are 
powerless." 

The  following  articles  may  be  read  with  advantage: 

"Die  Traumen  der  Harn blase"  by  Max  Bartels  (Arch.  f.  Uin.  Chir.,  1878, 
xxii,  519).  Bartels  was  the  first  to  go  fully  and  exhaustively  into  the  history 
of  the  subject  in  a  monograph  of  190  pages;  his  elaborate  paper  includes  a 
study  of  504  cases  of  injury  of  the  bladder. 

There  is  a  brief  but  valuable  paper  with  statistics,  by  James  Kerr,  in  tlio 
Annals  of  Surgenj,  1893,  xviii,  617. 

Samuel  Alexander  has  a  careful  paper  on  intraperitoneal  rupture  of  the 
bladder  treated  by  laparotomy  and  suture  {Ann.  Surg.,  1901,  xxxiv,  209). 

Daniel  Fiske  Jones  {Ann.  Surg.,  1903,  xxxvii,  215)  writes  on  intraperi- 
toneal rupture  of  the  bladder. 

Ashhurst  {Am.  J.  Med.  Sci.,  1906,  n.  s.,  cxxxii,  17)  has  a  thorough-going 
study  of  the  subject  with  full  citation  of  all  the  important  literature. 

F.  A.  Besley  {Surg.,  Gyn.  and  ObsL,  1907,  iv,  514)   goes  carefully  into 
the  mechanism  of  the  injury  and  cites  a  number  of  experiments,  with  diagrams. 
E.  J.  Senn  (/.  Am.  Med.  Ass.,  1907,  xlviii,  1021)  notes  that  in  179  cases 
of  ruptured  bladder  there  were  109  cases  of  fractured  pelvis. 

Edward  Quick  {Ann.  Surg.,  1907,  xlv,  94)  reports  a  case  operated  upon 
successfully  254  hours  after  accident. 

Watson  and  Cunningham  give  rupture  of  the  bladder  careful  consideration 
in  their  "Genito-Urinary  Diseases,"  1908,  i,  447,  and  present  valuable  sta- 
tistics. 

I.  E.  Tikanadze  {Ztsclir.  f.  Urol.,  1909,  iii,  841)  has  a  paper  on  the  ques- 
tion of  surgical  intervention  in  shot  wounds  of  the  bladder, 

P.  Wolfer  contributes  an  important  paper  on  the  traumatic  injury  of  the 
bladder  from  Kronlein's  Clinic,  Zurich,  in  the  Beitrage  zur  hlinischen  Chir- 
urgie,  1910,  Ixvi,  280. 

Moritz  Cohn   {Dtsch.  Ztschr.  f.   Cliir.,  1911,  cix,   509)   writes  upon  in- 
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complete  rupture  of  the  bladder,  and  A.  Galaktionow  (Dtsch.  'Ztschr.  f.  Chir., 
1911,  ex,  449)  upon  intraperitoneal,  rupture  of  the  bladder. 


ETIOLOGY. 

The  causes  of  a  rupture  are  two:  first,  a  full  bladder;  and,  second,  an 
injury  in  the  region  of  the  lower  abdomen.  The  empty  bladder  is  almost 
never  injured  unless  it  be  from  a  stab  wound  or  a  gunshot  wound.  If  the 
bladder  is  full,  a  rupture  may  then  be  brought  about  either  by  a  blow  upon  the 
abdomen,  a  fall  on  the  buttocks,  or  a  crushing  force  applied  to  the  pelvis. 

Eichard  Douglas  ("Surgical  Diseases  of  the  Abdomen,"  1903,  659)  states: 
"Since  1897,  we  are  able  to  tabulate  9  cases  of  intraperitoneal  rupture  of 
the  bladder  out  of  113  contusions  of  the  abdomen,  a  relative  frequency  of  8 
per  cent,  as  compared  with  the  total  number  of  traumatisms." 

Railroad  injuries,  falls  from  a  wagon,  being  ridden  over  by  a  wagon,  a  fall 
from  a  height,  a  kick,  a  shot  wound  or  stab  wound  of  the  bladder  are  common 
causes. 

Bartels  {loc.  cit.)  subdivides  his  504  cases  of  vesical  rupture  as  follows: 

Stab  wounds,  50. 

Shot  wounds,  285. 

Simple  lacerations,'  169. 

Also,  of  his  504  cases,  74  had  an  injury  of  the  rectum,  196  had  bone  in- 
juries. 

It  is  a  serious  question  whether  a  violent  muscular  contraction  of  the  ab- 
dominal walls  can  rupture  a  full  normal  bladder;  a  few  cases  seem  to  show 
that  such  an  accident  can  occur.  A  diseased  bladder  may  be  ruptured  in  this 
way. 

Rare  instances  of  rupture  in  women  have  been  observed  in  the  third  and 
fourth  months  of  pregnancy  with  retroversion;  in  one  the  rupture  occurred 
from  sneezing,  without  any  gangrene  of  the  mucosa  or  evident  weakening  of  the 
vesical  wall.  As  noticed  by  numerous  writers,  for  more  than  half  a  century, 
drinkers  are  predisposed  to  rupture  of  the  bladder,  for  all  the  predisposing 
factors  are  there.  The  bladder  is  constantly  filled  to  overdistention,  the  sensi- 
bility of  the  patient  to  a  normal  desire  to  evacuate  being  benumbed,  his  abdom- 
inal muscles  are  relaxed  and  not  on  their  guard,  and  he  is  quarrelsome — then 
there  is  a  fight  or  a  fall  and  a  rupture. 

Rivington  states  that,  in  41  out  of  108  cases  of  simple  intraperitoneal  rup- 
ture of  the  bladder,  it  is  distinctly  specified  or  else  implied  that  the  patient  had 
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been  drinking  alcoholic  liquors,  or  was  actually  drunk  at  the  time  of  the  acci- 
dent. 

Ashhurst  dwells  particularly  on  this  factor,  and  further  notes  that,  in  cases 
in  which  the  patient  was  intoxicated  at  the  time  of  accident,  the  mortality  was 
over  43  per  cent.,  while  among  the  sober  it  was  less  than  28  per  cent. 


CLASSIFICATION. 

The  character  of  injury  thus  produced  varies  from  a  small  point  of  rupture 
on  the  peritoneal  surface  to  a  rupture  extending  fore  and  aft  over  the  whole 
extent  of  the  bladder. 

The  laceration  is  either  extraperitoneal  or  intraperitoneal ;  it  may  also  be 
subperitoneal,  not  involving  all  the  coats  of  the  bladder ;  this  is  called  ^'incom- 
plete rupture." 

A  further  exceedingly  important  classification  is  that  of  ruptures  with  and 
without  any  external  wound,  the  external  wound  naturally  predisposing  to 
infection. 

Injuries  of  the  bladder  are  also  subdivided  according  as  they  are  compli- 
cated by  other  injuries,  such  as  fracture  of  the  pelvis  and  rupture  of  the  rectum 
(by  impaling).  Shot  wounds  constitute  a  special  class,  in  that  the  bladder  is 
liable  to  be  injured  in  more  than  one  place,  and  large  vessels  in  the  neighbor- 
hood may  be  injured  coincidently.  Gunshot  wounds  are  naturally  commoner 
in  war  times.  It  is  evident,  therefore,  that  statistics  taken  then  will  vary 
greatly  from  those  taken  in  times  of  peace. 

The  frequency  of  the  intraperitoneal  to  the  frequency  of  the  extraperi- 
toneal ruptures  is  as  80  to  20.  Bartels  estimates  59  per  cent.,  however,  as  intra- 
peritoneal. 

SEQUELS. 

The  results  of  rupture  of  the  bladder  are  extravasation  of  urine  and  blood 
into  the  surrounding  tissues,  followed  later  by  infection,  suppuration,  and  sep- 
tic absorption.  In  intraperitoneal  rupture  a  mild  irritative  peritonitis  may 
result,  which,  in  a  few  days,  becomes  septic,  and  is  followed  by  death.  Death 
occurs  from  shock,  from  the  coincident  injury,  from  hemorrhage,  from  perito- 
nitis, septicemia,  or  pneumonia.  In  the  extraperitoneal  cases  the  septicemia 
may  arise  from  septic  thrombi  at  the  neck  of  the  bladder.  Peritonitis,  one  of 
the  most  serious  sequelse,  arises  from  an  infection  transmitted  from  the  bowel 
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or  from  a  coincident  injnrj  of  the  bowel,  or  from  infection  extending  in  from 
the  external  wound,  or,  again,  from  a  preexisting  cystitis. 


DIAGNOSIS. 

The  cardinal  diagnostic  points  are  an  injury,  followed  by  desire  to  urinate, 
often  with  distressing  inability  to  pass  more  than  a  little  bloody  urine  but  with 
unabated  desire,  and  a  swelling  in  the  lower  abdomen. 

If  the  extravasation  is  intraperitoneal,  there  are  the  symptoms  of  a  mild 
peritonitis,  which,  after  a  few  days,  grow  worse,  with  increasing  distention  of 
the  abdomen,  elevation  of  the  temperature  and  pulse,  and  evident  accumulation 
of  fluid  in  the  abdomen.  A  catheter  brings  away  only  a  few  drops  of  bloody 
urine.  Fever,  until  there  is  an  infection,  is  slight  or  entirely  absent.  The 
iliagnosis  may  be  easy  or  difficult.  It  may  be  completely  masked  when  there 
has  been  an  injury,  a  fall,  or  a  crushing  accident  with  profound  shock.  The 
accumulation  of  urine  in  the  abdomen  reached  as  much  as  six  quarts  in  Judd's 
case. 

When  there  are  other  coincident  severe  injuries,  the  surgeon  is  most  liable 
to  attribute  the  anuria  to  the  profound  shock. 

The  cardinal  points  in  the  diagnosis,  then,  are,  in  resume:  strangury  and 
"bloody  anuria,"  with  pain  above  the  symphysis.  In  his  case  of  intraperitoneal 
rupture  Quick  puts  the  diagnostic  points  as  follows : 

"The  sudden  development  of  ascites  following  trauma,  the  strangury,  blood 
from  urethra,  and  the  practical  anuria  for  eleven  days  made  the  diagnosis  of 
intraperitoneal  rupture  of  the  urinary  tract  the  most  probable." 

Up  to  the  first  20  hours  the  symptoms  are  strangury  and  the  inability  to 
urinate.  After  that  there  is  liable  to  be  the  added  element  of  infection,  accom- 
panied by  fever,  and,  in  intraperitoneal  rupture,  tumor  and  peritoneal  symp- 
toms. 

The  urgent  symptoms  of  the  rupture,  so  evident  in  the  first  few  hours,  fade 
away  in  a  few  days,  while  those  of  peritonitis  become  more  prominent.  For 
this  reason  it  is  important  to  secure  a  careful  history. 

There  is  a  natural  desire  on  the  j^art  of  the  physician  in  attendance  to 
explore  the  bladder  at  once  with  a  catheter,  in  which  case  he  may  push  the  point 
of  the  catheter  up  against  the  abdominal  wall,  where  it  may  be  felt  just  under 
the  skin,  if  it  has  passed  through  the  rupture  into  the  abdominal  cavity.  The 
rule  in  Zeidler's  clinic  is  that  the  catheter  is  not  essential  to  diagnosis,  which 
must  be  made  from  the  symptom-complex,  and  further  that  the  catheter  may 
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be  used  but  once,  and  that  just  before  the  operation  exposing  the  wound  in  the 
bladder.  This  avoids  the  risk  of  ingrafting  an  infectious  peritonitis  by  the 
indulgence  of  the  natural  desire  to  try  to  relieve  by  the  catheter.  We  believe 
that  catheterization  is  not  so  dangerous  if  done  with  extreme  care,  but  it  ought 
not  to  be  done  often.  • 

It  is  further  improper  to  inject  fluids  or  gas  into  the  bladder  to  see  whether 
it  returns  in  full  amount. 

Occasionally,  in  a  doubtful  case,  with  an  X-ray  apparatus  at  hand,  a  diag- 
nosis can  be  made  by  injecting  about  100  c.  c.  of  a  one  per  cent,  emulsion 
of  silver  iodid  into  the  bladder  and  then  taking  a  radiogram.  The  diffuse 
character  of  the  picture,  without  the  lines  of  delimitation  of  the  normal  blad- 
der, will  at  once  graphically  demonstrate  the  existence  of  a  rupture.  If 
there  is  an  external  wound  the  radiogram  will  also  show  its  location  and 
extent. 

j^ot  infrequently  a  differential  diagnosis  must  be  made  between  a  ruptured 
kidney  and  a  ruptured  bladder.  In  both  conditions  we  find  profound  shock 
with  anuria  or  the  occasional  passage  of  a  little  bloody  urine,  and  it  is  not 
always  possible  to  determine  Avhether  the  kidney  or  the  bladder  is  hurt.  The 
surgeon  has  often  found  himself  obliged  to  make  an  incision  into  the  loin 
to  expose  the  kidney  down  to  the  bladder  before  he  could  discover  just 
where  the  mischief  lay.  Any  mark  of  a  bruise  in  one  region  or  the  other 
is,  of  course,  a  valuable  gaiide  in  determining  where  to  cut.  In  such  a 
doubtful  case  one  is  justified  in  testing  the  ability  of  the  bladder  to  hold  and 
to  return  a  pint  of  fluid  injected  by  catheter  just  before  operation.  Here, 
too,  the  emulsion  of  silver  iodid  and  the  X-ray  will  be  of  service.  The  same 
emulsion  can  be  used  in  the  renal  pelvis,  injected  through  a  renal  catheter, 
but  the  difficulty  is  that  the  patient  is  apt  to  be  so  extremely  ill  he  cannot 
be  much  handled.  The  X-ray  picture  of  a  crushed  kidney  will  also  fail  to 
show  the  customary  outline  of  the  normal  organ  for  which  every  good  radio- 
grapher looks. 

In  all  cases  in  which  a  patient  who  has  had  an  injury  complains  of  a  tenes- 
mus in  the  bladder  and  inability  to  urinate,  and  is  nauseated  and  tympanitic, 
we  must  consider  carefully  the  possibility  of  a  rupture  of  the  bladder.  In 
incomplete  rupture  of  the  bladder  there  is  a  desire  to  urinate,  sometimes  with 
inabilily  to  do  so,  but  the  abdominal  symptoms  are  lacking.  The  tenesmus  dis- 
appears when  the  bladder  is  emptied  of  its  bloody  urine.  If  an  incomplete 
rupture  is  neglected  there  is  often  a  gradual  infiltration  of  the  vesical  walls, 
lifting  up  the  coverings  of  the  bladder  and  ending  in  an  infection  which  may 
even  terminate  in  a  peritonitis. 
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TREATMENT. 

There  is  no  condition  in  surgery  for  which  the  treatment  has  shown  a  more 
satisfactory  improvement  than  rupture  of  the  bladder,  the  universal  rule  of 
death  having  been  reversed,  so  that  the  patient  may  have  a  far  greater  chance 
of  living  than  dying  if  he  is  properly  cared  for,  complications  being  absent. 
Ullman,  for  example,  found  that  in  237  cases  of  rupture  not  operated  upon, 
there  were  only  22  recoveries ;  of  143  of  these  in  which  the  rupture  was  intra- 
peritoneal, only  2  recovered,  while  in  94  of  extraperitoneal  rupture  there  were 
20  recoveries.  The  prognosis,  of  course,  becomes  worse  according  to  the  char- 
acter of  the  associated  injuries,  especially  in  cases  of  fracture  of  the  pelvis. 
The  mortality  is  lessened  greatly  by  prompt  operative  interference,  and  almost 
doubled  after  the  first  12  hours. 

Sieur  (Arch.  gen.  de  med.,  1894,  i,  282)  gives  the  following  significant 
figures  from  a  small  group  of  34  cases : 

Operated  upon.  No. 

In  the  first  12  hours 13 

Between  12  and  24  hours 10 

Two  or  three  days  after  injury 11 

Watson  and  Cunningham  show  that  the  mortality  is  88.7  per  cent,  in 
cases  treated  expectantly,  while  it  is  42.2  per  cent,  in  cases  treated  by 
operation.  Schlanger  estimates  a  50  per  cent,  mortality,  and  Alexander  45 
per  cent. 

These  figures  discourage  delay,  but  they  are  not  calculated  to  make  the 
surgeon  despair  in  the  late  cases,  for  recovery  from  an  intraperitoneal  injury 
which  has  lasted  for  some  days  is  possible.  For  example,  Blumer  had  a  case 
operated  upon  on  the  sixth  day  with  recovery,  and  E.  Quick  {Ann.  Surg.,  1907, 
xlv,  94)  operated  successfully  254  hours  after  the  injury.  He  first  catheterized 
and  drew  off  5,800  c.  c.  of  bloody  urine  by  the  catheter,  causing  a  disappearance 
of  the  abdominal  distention,  after  which  the  operation  was  done  and  the  patient 
recovered. 

James  E.  Judd  (/.  Am.  Med.  Asso.,  1910,  liv,  1207)  operated  after  77 
hours,  and  let  out  about  6  quarts  of  urine  from  the  abdominal  cavity;  the 
peritoneum  was  everywhere  injected,  but  there  were  no  other  evidences  of  peri- 
tonitis. The  torn  edges  of  the  bladder  were  freshened  and  sutured,  the  abdomen 
was  closed,  and  the  patient  made  a  good  recovery. 


Cures. 

Deaths. 

8 

5 

3 

7 

3 

8 
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Walter,  as  quoted,  was  the  first  to  succeed  by  opening  the  abdomen  and 
evacuating  the  urine. 

H.  H.  Grant,  of  Louisville,  Ky.  (/.  Am.  Med.  Asso.,  1888,  xi,  118),  has 
the  high  honor  of  being  the  first  surgeon  to  open  the  abdomen  and  suture  the 
rent  in  the  bladder  successfully.  Grant  did  this,  with  the  concurrence  and 
assistance  of  Dr.  A,  M.  Carteledge,  on  a  patient  19  years  of  age,  who,  5  hours 
before,  had  been  run  over  by  a  wagon,  which  passed  across  his  pelvis.  An  in- 
cision was  made  up  to  the  umbilicus  and  a  half  gallon  of  bloody  urine  removed ; 
the  rent  in  the  fundus  of  the  bladder  was  found  to  be  21/^  inches  in  a  trans- 
verse direction.  It  was  closed  with  11  sutures  of  carbolized  silk.  A  soft 
rubber  drainage  tube  was  then  inserted  behind  the  bladder,  and  the  rest  of 
the  incision  was  closed.  The  patient  was  catheterized  every  2  hours  after- 
ward and  made  an  excellent  recovery.  The  catheter  is  only  a  valuable  adjuvant 
and  not  a  curative  agent,  whether  used  temporarily  or  permanently,  nor  ought 
one  to  use  the  catheter  to  make  peritoneal  lavages.     (Thorp.) 

Puncture  by  the  rectum  or  suprapubically  is  also  a  procedure  to  be  re- 
jected. 

These  methods,  which  would  be  extremely  valuable  in  the  absence  of  sur- 
gery, must  never  be  allowed  to  take  the  place,  as  temporary  procedures,  of  the 
exposure  and  direct  treatment  of  the  wound  in  the  bladder. 

Surgical  treatment  to-day  is  undoubtedly  the  one  safe  way  of  handling  rup- 
ture of  the  bladder.  The  object  of  the  surgeon  is  to  obviate  the  two  most  seri- 
ous risks,  namely:  (a)  peritonitis  in  the  intraperitoneal,  and  (b)  urinary 
infiltration  in  the  extraperitoneal  cases.  These  ends  are  attained  by  a  free 
suprapubic  incision  exposing  the  tear,  by  suture  of  the  tear,  and  by  drainage  of 
the  wound  and  of  the  bladder.  The  operation  ought  to  be  done  as  soon  as  the 
diagnosis  is  made,  unless  profound  shock  calls  for  a  temporary  delay. 

In  bad  cases  spinal  anesthesia  or  a  local  anesthetic,  such  as  novocain,  will 
be  better  than  ether  or  gas.  In  event  of  a  general  anesthetic  the  responsibility 
of  the  anesthetist  is  great.  Relaxation  is  absolutely  necessary,  but  the  amount 
of  the  anesthetic  must  be  limited  to  the  absolute  necessities  of  the  case. 

The  abdomen  must  be  thoroughly  dried  out  in  a  position  of  moderate  eleva- 
tion. The  best  suture  material  is  chromic  catgut  or  fine  silk.  One  may,  like 
Albarran,  sew  up  with  a  continuous  catgut  suture  and  then  over  this  pass  a 
continuous  sero-serous  suture  of  silk  through  all  the  layers  of  the  bladder,  in- 
cluding the  mucosa.  A  continuous  suture  saves  much  time,  but  it  must  be 
snugly  adjusted  and  each  point  of  the  suture  passed  about  3  mm.  from  the  last 
one.  If  it  is  difficult  to  reach  the  posterior  part  of  the  wound,  it  may  be  drawn 
up  into  view  by  first  sewing  the  part  nearest  to  the  operator,  and  then,  ad- 
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vancino-  step  by  step,  if  interrupted  sutures  are  used,  pulling  on  them  and  so 
drawing  the  posterior  part  into  view.      (Jones.) 

The  patient  is  then  let  down  from  his  elevated  position  and  the  abdominal 
wound  closed  with  a  drainage  tube  surrounded  by  gauze  and  inserted  in  the 
lower  angle,  where  it  can  be  left  for  two  or  three  days.  A  self-retaining  cathe- 
ter is  then  passed  by  the  urethra  into  the  bladder,  and  the  bladder  kept  drained 
also  for  several  days.  If  the  patient  is  in  an  extremely  bad  condition,  the  most 
the  operator  is  able  to  do  may  be  to  open  and  drain  the  peritoneal  cavity  or  to 
drain  the  prevesical  space  and  insert  a  catheter  into  the  bladder. 

In  intraperitoneal  rupture,  where  the  wound  is  more  irregular,  the  operator 
may  be  obliged  to  content  himself  by  sewing  up  as  much  of  the  rupture  as  he 
can  and  then  draining  the  prevesical  space,  trusting  to  the  drain,  and  to  the 
uretliral  catheter  draining  the  bladder,  to  put  the  parts  at  rest  and  facilitate  the 
cure  and  the  rajoid  closure  of  the  opening.  In  some  extraperitoneal  ruptures 
the  location  of  the  swelling  will  clearly  indicate  a  deep  perineal  incision  and 
drainage  or  a  suprapubic  or  an  ing-uiual  opening,  or,  better  still,  two  of  these 
incisions  combined. 

Ilildebrandt  (Bei'l.  Min.  Wchnschr.,  1907,  xliv,  137),  in  intraperitoneal 
rupture,  recommends  extraperitonealizing  the  bladder  by  sewing  the  peritoneum 
of  the  abdominal  wall  back  of  the  wound  in  the  bladder,  after  the  latter  has 
been  sutured.  It  is  readily  done  when  the  rupture  is  at  the  vertex  of  the  blad- 
der. In  women,  if  the  tear  is  bad  and  the  suturing  uncertain,  we  would  recom- 
mend extraperitonealizing  the  bladder  by  sewing  the  round  ligaments  and  the 
fundus  of  the  uterus  to  the  abdominal  wall  from  side  to  side,  thus  putting  the 
bladder  into  a  little  peritoneal  pouch  detached  from  the  rest  of  the  abdomen. 
This  separation  will  last  a  few  weeks  and  will  later  disappear  entirely. 

P.  Wolfer,  in  behalf  of  Kronlein's  clinic  (Beitr.  z.  Min.  Chir.,  1910,  Ixvi, 
280),  tabulates  67  cases  of  stab  or  impaling  injuries  (Stichverletzung). 

The  sharp  or  blunt  instrument  may  enter  the  pubic  region  above  the 
symphysis,  or  pass  up  through  the  perineal  region,  or,  rarely,  it  enters  through 
the  obturator  foramen,  or  through  the  vagina,  or  the  gluteal  regions. 

When  the  peritoneum  is  injured  the  earliest  possible  operation  should  be 
done  to  expose  the  wound,  to  close  it,  and  to  drain  the  peritoneal  cavity.  When 
the  peritoneum  is  not  involved,  the  surgeon  then  has  to  take  care  of  the  contused 
rupture  as  well  as  of  the  wound  in  the  bladder.  If  the  rectum  is  injured,  this 
must  be  drained  by  inserting  a  large  tube  surrounded  by  gauze.  In  some  cases 
it  is  sufficient  to  put  a  permanent  catheter  in  the  bladder  to  keep  it  empty,  thus 
preventing  the  urine  from  being  poured  out  through  the  WQund  and  contami- 
nating it.    Where  the  injury  to  the  bladder  has  been  but  slight,  cases  have  been 
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treated  successfully  by  catheteriziug  at  short  intervals.     If  the  external  wound 
is  large,  it  may  be  sutured  in  part  and  the  remainder  drained. 

In  the  large  and  important  group  of  shot  wounds  in  the  bladder, 
Tikanadze,  in  v.  Federoff's  Clinic  (Dtsch.  Ztschr.  f.  Urol.,  1909,  iii,  841), 
recommends  operation  at  the  earliest  possible  moment.  A  suprapubic  extra- 
peritoneal incision  is  made.  If  necessary,  the  peritoneum  is  opened,  and  then, 
if  the  location  of  the  wound  in  the  bladder  is  not  found  readily,  the  bladder 
ought  to  be  opened,  the  mucosa  examined  carefully,  and  the  wound  discovered 
from  within,  when  the  openings  may  also  be  sewed  from  within,  using  plain 
catgut  sutures  which  will  be  absorbed  in  part  and  discharged  in  part.  In  such 
injuries  we  must  always  look  for  a  second  wound.  Sometimes  the  ball  is  found 
within  the  bladder,  where  it  may  form  the  nucleus  of  a  calculus. 

C.  H.  Anderson  (/.  Am.  M.  Ass.,  1900,  xxxiv,  1505)  wishes  to  dwell  upon 
the  value  of  hot  saline  infusion  in  a  badly  shocked  case,  and  gives  a  clear  ac- 
count of  a  gunshot  wound  caused  by  a  bar-room  row.  The  bullet,  38  caliber, 
entered  the  right  buttock  behind  the  femur  and  lodged  in  the  bladder.  The 
patient,  seen  6  hours  later,  was  in  profound  shock  and  unconscious,  the  breath- 
ing was  superficial,  and  the  extremities  cold  and  flabby.  The  surgeon  waited 
20  hours  for  him  to  improve,  in  the  meantime  giving  two  injections  of  a  quart 
of  salt  solution  at  a  temperature  of  about  135°  F.  The  writer  was  greatly 
impressed  by  the  evident  improvement  which  followed  the  several  injections 
of  saline  solution  into  the  rectum.  A  suprapubic  cystotomy  was  done  and 
the  bullet  found  loose  in  the  bottom  of  the  bladder,  which  had  a  little  hole  in  its 
posterior  wall.  The  bladder  was  then  drained  by  the  urethra  without  suturing 
the  hole,  but  the  peritoneum  was  not  opened.  About  5  hours  later  the  pulse 
could  not  be  counted  at  the  wrist,  so  the  abdominal  cavity  was  opened  at  once 
and  a  quantity  of  grayish,  foul-smelling  fluid  evacuated.  After  abundant  wash- 
ings of  the  abdomen,  it  was  closed,  with  a  drainage  tube  reaching  to  the  bottom 
of  the  cavity  behind  the  bladder.  The  patient  left  the  hospital  well  on  the  29th 
day. 

In  incomplete  rupture  of  the  bladder,  unless  the  symptoms 
are  slight,  we  ought  to  operate,  opening  the  bladder,  and  discovering  and  treat- 
ing the  injury  directly.  Under  this  head  see  an  article  by  M.  Cohn  in  Dtsch. 
Ztschr.  f.  Chir.,  1911,  cix,  509.  It  is  best  not  to  wait  for  threatening  symp- 
toms, but  to  forestall  the  urinary  infiltration  and  detachment  of  the  mucosa 
with  the  subsequent  infection,  which  has  destroyed  some  cases  treated  expec- 
tantly. If,  after  exposing  the  bladder,  no  injury  is  seen  on  the  external  surface, 
then  it  may  be  opened  and  the  mucosa  carefully  examined.  If  a  rent  is  found 
in  the  mucosa,  it  may  be  sewed  up  from  the  inside,  then  the  anterior  wound 
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2iia(Ie  for  inspection  shonld  be  closed,  and  the  suprapubic  incision  also  closed 
with  a  small  drain.  It  is  well,  sometimes,  to  draw  the  peritoneal  surfaces 
together  with  a  row  of  sutures,  further  inverting  the  wound  area  and  opposing 
a  buttress  to  the  invasion  of  infection.  If  the  wound  cannot  be  sewed  up  inside, 
we  may  then  make  a  complete  rupture  of  it,  enlarging  it  as  necessary,  and  sew- 
ing it  up  wholly  from  the  abdominal  side  in  two  layers. 


CHAPTEE   XXXVI. 

DISEASES  OF  THE  PREVESICAL  SPACE. 

Definition. — The  prevesical  or  preperitoneal  space,  or,  as  it  is  sometimes 
called,  the  space  of  Ketzius,  is  an  anatomical  area  designed  to  accommodate  the 
expanding  and  contracting  bladder,  and  to  allow  it  the  utmost  freedom  of  motion 
without  interference  by  the  abdominal  pressure  of  the  surrounding  organs. 

This  space,  first  described  by  Retzius,  the  Swedish  anatomist,  is  compared 
by  him  to  the  capsule  of  Tenon,  in  which  the  eyeball  so  freely  plays. 

The  limits  of  this  vesical  pocket  are: 

In  front,  the  posterior  surfaces  of  the  symphysis  pubis,  and  of  the  lower 
portion  of  the  recti  muscles,  extending  above  as  far  as  the  falciform  semilunar 
line  of  Douglas ;  posteriorly,  the  peritoneum ;  laterally,  the  external 
border  of  the  recti  muscles;  below,  the  perivesical  cellular  tissue  continuous 
with  that  of  the  true  pelvis,  the   fascia   propria   of  the   pelvis. 

The  relations  of  the  prevesical  space  to  the  surface  of  the  body  are  described 
by  Bouilly  in  the  following  manner: 

(1)  A  transverse  line  is  drawn  across  the  linea  alba  about  8  or  9  cm. 
below  the  umbilicus , 

(2)  Two  vertical  lines  are  drawn  along  the  external  border  of  the  recti 
muscles  extending  from  this  transverse  line  down  to  the  pubis.  In  this  way  a 
rectangular  space  is  marked  out,  behind  which  the  bladder  enlarges  as  it  ascends 
from  the  pelvic  cavity  in  a  state  of  moderate  distention.  This  quadrangular 
area  is  a  relatively  weak  space  in  the  abdominal  wall,  which  is  here  easily 
pushed  forward  by  the  distention  of  the  bladder  or  by  any  other  fluid  collection 
behind  the  recti  muscles. 

Introductory. — A  study  of  the  anatomical  facts  just  given  shows  that  the 
bladder,  no  less  than  the  uterus  and  the  lower  part  of  the  rectum,  is  supplied 
with  a  special  anatomical  arrangement,  consisting  of  loose  cellular  tissue,  to 
provide  for  marked  variations  in  its  form.  While  the  rectum  is  limited  by  its 
position  in  its  bony  pelvis,  and  only  the  lower  part  of  the  uterus  is  extensively 
surrounded  by  loose  areolar  tissue,  the  bladder,  on  the  other  hand,  is  much  more 
richly  supplied  to  provide  for  more  frequent  and  extreme  variations  in  size; 
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the  analogy,  therefore,  of  the  bladder  to  the  other  pelvic  organs  is  closer  than 
has  been  suspected,  and,  indeed,  the  bladder  may  well  be  taken  as  the  type  of 
expansive  organs  in  the  body. 

Two  forms  of  disease  in  general  are  found  involving  the  prevesical  space, 
inflammatory  affections  and  tumors  of  several  kinds,  as  cysts,  fibroid  tumors, 
and  exostoses. 

Another  important  classification  of  these  diseases  separates  those  affections 
which  start  in  the  prevesical  area  from  those  which  start  elsewhere  and  only 
involve  it  secondarily;  this  classification  is  particularly  important  in  consider- 
ing the  group  of  inflammatory  affections  where  it  is  a  matter  of  prime  necessity 
to  discover  the  original  focus  of  the  disease  and  to  remove  it,  as  well  as  its 
sequelic. 

There  is  nothing  whatever  peculiar  about  the  prevesical  area  rendering  it 
specially  liable  to  any  particular  form  of  disease;  its  affections  are  among  the 
rarest  known  to  surgery.  The  diseases  most  frequently  encountered  here  are 
inflammatory  affections  transmitted  from  the  bladder,  urinary  infiltration  and 
inflammation  from  ruptured  bladder,  and  exostoses  and  inflammation  from 
necrosis  of  the  symphysis. 

We  have  been  much  impressed,  while  scanning  the  literature  of  this  subject, 
with  the  unsatisfactory  nature  of  the  case  diagnoses.  The  mere  presence  of  an 
abscess  pointing  above  the  symphysis  is  by  no  means  sufiicient  to  make  the 
diagnosis  certain.  Intrapelvic  tumors  sometimes  adhere  to  the  lower  abdominal 
wall  and  present  many  of  the  characteristics  of  an  enlargement  in  front  of  the 
peritoneum;  pelvic  abscesses  and  the  abscess  associated  with  an  appendicitis 
may  also  burrow  and  cause  the  formation  of  a  phlegmon  at  this  point. 

History. — The  history  of  prevesical  affections  is  brief  but  interesting.  Ber- 
nutz  (Archives  gen.  de  med.,  1850,  Ixxxiii,  129)  published  a  memoir  in  1850 
on  "Phlegmons  de  la  parol  anterieure  de  1' abdomen,"  in  which  he  discusses  the 
inflammatory  affections  of  the  prevesical  space  under  the  title  "Phlegmon  of 
the  Fascia  Propria." 

Eetzius  published  the  first  elaborate  anatomical  description  of  the  area  in 
1856  at  the  Academy  of  Stockholm,  and  this  work  of  Eetzius  was  communi- 
cated by  the  distinguished  anatomist  Hyrtl,  in  1858,  to  the  Academy  at  Vienna. 
The  most  complete  works  which  have  appeared  since  that  time  are  found  in 
several  French  theses  which  have  in  great  measure  been  inspired  by  the  work  of 
Guyon.  Among  the  most  important  of  these  are  those  of  Poisson,  Gerardin, 
Bouilly,  and  Villiers. 

Trecourt  ("Memoires  et  observations  de  chirurgie,"  Paris,  1769,  Obser.  15, 
152)  furnishes  us  with  the  first  published  case,  in  a  girl  from  22  to  23  years 
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of  age,  who  had  an  abscess  as  large  as  a  turkey's  egg  above  the  symphysis, 
which  he  opened  with  a  bistoury,  two  fingers'  width  to  the  right  of  the  linea 
alba.  On  carrying  the  finger  to  the  bottom  of  the  abscess  it  entered  a  large 
cavity  and  passed  easily  to  the  left  of  the  linea  alba  and  beneath  it.  The 
wound  closed  slowly  under  treatment,  and  the  patient  recovered.  The  complete 
description  leaves  little  to  be  desired  from  a  clinical  standpoint. 

A  case  of  de  la  Motte  ("Traite  complet  de  chirurgie,"  edit,  par  M.  Sabatier, 
i,  Obs.  50,  205)  serves  well  to  show  the  difficulties  of  diag-nosis.  While  this 
case  has  been  cited  in  the  literature  of  prevesical  inflammations,  we  believe  it 
was  rather  one  of  appendicitis  with  a  localized  peritonitis  which  that  surgeon 
opened  and  drained  with  a  good  result. 

Clinical  History. — Inflammatory  tumors  of  the  prevesical  space  either  orig- 
inate in  this  area,  when  they  may  be  called  idiopathic,  or  they  are  sequelae  of 
disease  elsewhere,  and  should  be  styled  symptomatic.  Bouilly,  in  a  collection 
of  43  cases,  found  27  idiopathic  and  16  symptomatic ;  without  doubt  the  closer 
sifting  which  this  subject  is  destined  to  receive  in  the  near  future  will  more 
than  reverse  these  figures. 

In  the  first  group  of  27  cases  of  idiopathic  aifections  the  patients  varied  in 
age  from  8  to  31  years,  and  there  were  but  4  females.  One  of  these  cases  is 
cited  by  Boyer  ("Traite  des  maladies  chirurgicales,"  etc.,  1824,  ix,  50)  ;  a 
woman,  26  years  of  age,  fell  6  feet,  in  the  second  month  of  her  pregiiancy,  and  6 
weeks  later  felt  the  first  violent  pains  in  the  lower  abdomen.  An  abscess 
formed  and  opened  in  two  places,  at  the  umbilicus  and  just  above  the  pubis. 
Both  openings  remained  patulous,  and  the  urine  escaped  by  them,  as  well  as  by 
the  urethra,  until  she  passed  through  a  natural  confinement,  when  the  fistulse 
closed  of  themselves. 

In  the  group  of  symptomatic  inflammatory  affections  Bouilly  finds  that 
9  out  of  20  cases  were  in  women.  While  in  men  the  primary  focus  of  the 
disease  was  almost  always  in  the  bladder,  in  women  the  original  seat  of  the 
trouble  was  uterine  or  periuterine.  He  states  that  "in  woman  the  inflamma- 
tory enlargement  of  the  space  of  Retzius  is  oftentimes  nothing  else  but  the  ex- 
tension of  a  phlegmon  of  the  broad  ligament,  or  of  the  cellular  tissue  of  the 
iliac  fossa,  developing  under  the  same  conditions,  that  is  to  say,  after  a  confine- 
ment." 

One  of  the  most  important  causes  of  suppurative  inflammation  is  found  in 
the  injuries  to  the  symphysis  sustained  during  labor,  such  as  rupture  of  the 
joints,  or  symphysiotomy.  A  case  of  this  kind  came  under  our  observation  in 
the  service  of  J.  W.  Williams,  of  the  Obstetrical  Department  of  the  Johns 
Hopkins  Hospital. 


500  DISEASES    OF   THE    PREVESICAL    SPACE. 

A 'case  of  suppurative  inflammation  of  the  symphysis  pubis  associated  with 
the  formation  of  a  large  abscess  of  the  prevesical  space  is  given  by  Dr.  J.  A. 
Gordon  {Boston  Med.  and  Surg.  Jour.,  1876,  xcv,  734).  "The  patient,  twenty- 
four  years  of  age,  had  symptoms  during  her  third  pregnancy  indicating  relaxa- 
tion of  the  symphysis.  Aching  and  sharp  pains  in  the  pelvis  and  thighs  began 
on  the  fifth  day  after  delivery,  and  increased  in  severity  during  several  days 
following.  Slight  chills  occurred  on  the  ninth  day,  with  increase  of  tempera- 
ture. On  the  fifteenth  day  the  temperature  was  103°  F. ;  there  was  prostra- 
tion, nausea,  and  vomiting,  with  coated,  dry  tongue.  The  slightest  motion 
induced  extreme  pain.  Decubitus  was  dorsal  only,  with  feet  widely  extended. 
Pressure  near  the  pubic  symphysis  caused  intense  suffering.  Catheterization 
was  necessary  twice  daily.  On  the  eighteenth  day  a  severe  chill  occurred ;  the 
temperature  reached  105^°,  and  the  pulse  120.  Constitutional  symptoms 
abated  the  following  day,  and  eleven  days  later  (the  thirtieth  day  after  con- 
finement) Dr.  Gordon,  by  means  of  the  pneumatic  aspirator,  evacuated  ten 
ounces  of  pus  from  the  mons  veneris.  The  fluctuating  tumor  at  this  point,  pre- 
vious to  the  removal  of  the  pus,  was  of  the  size  and  shape  of  half  a  cocoanut. 
There  was  a  free,  bright-red  discharge  from  the  vagina.  A  fluctuating  tumor 
pressed  the  uterus  backward  and  occupied  the  front  of  the  pelvic  cavity,  dis- 
placing the  urethra  and  extending  downward  into  the  left  labium.  Three  days 
later,  about  the  same  quantity  of  pus  was  withdrawn  from  the  left  labium. 
Two  or  three  days  after  this  the  abscess  pointed  on  the  inside  of  the  left  thigh. 
Incision  was  made  with  a  bistoury,  and  about  half  a  pint  of  pus  was  removed. 
Complete  relief  of  all  the  symptoms  ensued.  The  patient  walked  about  in 
three  weeks,  but  wore  a  hip-binder  for  several  months.  Recovery  was  com- 
plete." 

The  symptoms  of  the  disease  may  be  divided  into  two  stages : 

(1)  A  period  of  general  disturbance  and  local  disturbances  with  intestinal 
or  vesical  symptoms; 

(2)  A  period  of  the  formation  of  the  tumor  above  the  symphysis. 

The  urinary  troubles  are  not  constant,  and,  with  the  intestinal  disturbances, 
would  rather  seem,  as  Bouilly  says,  to  point  to  the  reaction  on  the  peritoneal 
surface. 

In  the  earlier  stages  digestive  troubles  are  so  marked  that  some  winters  have 
been  led  to  assign  to  them  an  important  role  in  the  causation  of  the  disease. 
This  period  is  marked  by  violent  colic,  constipation  or  diarrhea,  a  sense  of 
weight  in  the  pelvis,  nausea  and  vomiting;  there  is  an  anxious  expression,  and 
the  patient  suffers  from  the  symptoms  of  a  mild  cystitis.  The  hypogastric 
pain  is  almost  constant,  and  is  increased  by  exertion. 
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In  the  second  period,  characterized  by  the  formation  of  the  tumor,  after 
from  3  to  10  days  there  is  a  distinct  induration  above  the  symphysis,  extend- 
ing upward  with  its  base  below.  A  larger  tumor  presents  the  appearance 
of  a  bladder  distended  by  urine,  lying  on  both  sides  of  the  median  line,  some- 
times more  on  the  one  than  on  the  other.  The  tumor  is  well  localized  and 
sometimes  is  distinctly  fluctuating,  while  at  other  times  it  forms  an  indurated 
mass  which  has  even  been  mistaken  for  a  neoplasm. 

The  further  course  of  the  disease  may,  in  a  considerable  percentage  of 
cases,  advance  to  complete  resolution,  with  a  disappearance  of  pain,  and  of 
fever,  if  it  exists. 

If  resolution  does  not  take  place  the  parts  may  continue  for  a  long  time  in 
a  condition  of  induration. 

Suppuration,  which  occurs  as  a  rule,  takes  place  with  exacerbation  of  all 
the  local  discomforts  accompanied  by  pelvic  pain  and  tenesmus.  The  abscess 
may  point  above  the  symphysis  or  at  the  umbilicus  or  down  in  the  vagina. 
Villiers,  who  has  studied  the  termination  of  these  inflammations  more  particu- 
larly, cites  5  instances  in  which  resolution  occurred,  3  in  which  the  parts 
remained  indurated,  and  50  in  which  the  tennination  was  by  suppuration. 

The  50  cases  ending  in  suppuration  give  the  following  history : 

Seventeen  times  the  pus  was  evacuated  by  an  incision,  generally  in  the 
median  line  above  the  pubis ; 

Ten  times  the  sac  ruptured  into  the  peritoneum,  resulting  in  an  immediate 
violent  peritonitis; 

Ten  times  the  opening  was  at  the  umbilicus,  twice  close  to  it,  and,  in  Boyer's 
case,  the  discharge  took  place  both  at  the  umbilicus  and  at  the  pubis; 

One  case  opened  into  the  bladder ; 

Three  cases  discharged  into  the  small  intestine ; 

Two  cases  discharged  by  the  rectum ; 

One  case  discharged  by  the  cecum; 

Six  remaining  cases  terminated  in  a  variety  of  ways:  in  one  the  autopsy 
showed  pus  in  the  subperitoneal  cellular  tissue,  and  an  abscess  of  the  prostate ; 
in  another,  with  fracture  of  the  pelvis  and  diastasis  of  the  symphysis,  death  took 
place  from  purulent  infection,  with  a  large  abscess  in  front  of  the  bladder  com- 
municating with  the  fracture;  in  an  infant  13  days  old  there  was  a  phlebitis 
of  the  umbilical  vein  and  death  from  purulent  infection ;  in  a  patient  65  years 
old,  with  hypertrophy  of  the  prostate  and  retention  of  urine,  the  autopsy  showed 
a  large  subperitoneal  abscess  extending  up  to  the  diaphragm,  with  ulceration 
and  perforation  of  the  bladder;  the  fifth  case  had  an  inflammation  of  the  pre- 
vesical space  following  an  acute  inflammation  of  the  right   seminal  vesicle, 
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followed  by  recovery;  the  last  case,  in  a  seamstress  31  years  of  age  {Progres 
med.,  Par.,  1885,  2s.,  i,  441),  had  a  chronic  urethro-vaginitis. 

On  entering  the  service  of  Prof.  Guyon,  this  last  case  presented  the  appear- 
ance of  a  patient  in  the  last  stages  of  phthisis.  The  whole  hypogastric  region 
from  the  pubis  to  the  umbilicus  was  swollen  and  painful  to  pressure,  resonant 
on  percussion,  and  hot,  but  without  any  doughy  sensation  or  redness  of  the  skin. 
The  vagina  was  greatly  swollen  and  the  uterus  fixed.  She  was  also  passing  pus 
with  her  stools.  The  urine  was  passed  with  violent  and  painful  effort  and  con- 
tained a  thick  muco-purulent  deposit.  At  the  autopsy  a  well  defined  collection 
of  fetid  pus  was  found,  limited  by  the  anterior  abdominal  wall,  the  symphysis 
pubis,  and  the  anterior  face  of  the  bladder;  there  was  no  communication  with 
the  peritoneum  or  with  the  cavity  of  the  pelvis.  The  cause  of  the  infection 
was  undoubtedly  the  transmission  of  the  pyogenic  organisms  through  the  in- 
tensely inflamed  vesical  walls  to  the  cellular  tissue  of  the  cavity  without  destruc- 
tion or  suppuration  involving  the  intervening  tissues. 

Causes.  ■ — An  examination  of  a  number  of  clinical  histories  reveals  the  fol- 
lowing important  causes  of  prevesical  inflammation: 

Contusion ; 

Inflammation  of  the  symphysis; 

Necrosis  of  the  symphysis; 

Fracture  of  the  pubis; 

Penetration  of  a  foreign  body,  as  a  bullet; 

Cystitis  and  urethritis; 

Calculus  and  ulceration  of  the  bladder ; 

Rupture  of  the  bladder ; 

Pupture  of  the  cervix  uteri ; 

Suppurative  disease  of  the  uterus  or  adnexa;. 

Suppuration  around  the  vermiform  appendix ; 

Phlebitis  in  an  infant ; 

Perirectal  phlegmon; 

Typhoid  fever. 

Por  typhoid  fever  as  a  cause  see  J.  Labuze,  These  de  Paris,  1871 ;  and  Wen- 
zel  Gruber  in  Virchow's  Archiv,  1862,  xxiv,  182,  giving  a  well  described 
autopsy. 

Diagnosis.' — It  is  important  that  a  diagnosis  should  be  made  as  early  as 
possible  on  account  of  the  liability  to  confuse  these  affections  with  certain 
intraperitoneal  diseases.  It  is  also  exceedingly  important  on  account  of  the 
liability  of  the  abscess  to  perforate  the  peritoneal  cavity  and  cause  death. 

In  the  early  stages  of  the  disease  it  is  difficult  to  make  an  exact  diagnosis. 
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on  account  of  the  wide  distribution  of  the  pain,  which  is  the  only  indicator  as 
to  the  existence  and  location  of  the  affection.  Later,  after  carefully  excluding 
other  abdominal  affections — above  all,  an  appendicitis — the  attention  is  directed 
more  particularly  to  the  pelvis,  and,  by  some  more  or  less  well  defined  vesical 
symptoms,  to  the  bladder,  when  a  thorough  bimanual  examination  may  reveal 
an  area  of  unusual  tenderness  behind  the  symphysis  and  in  front  of  the  bladder, 
which  the  surgeon  will  then  watch  with  particular  care. 

The  bimanual  examination  is  best  made  with  the  bladder  emptied,  without 
anesthesia,  by  pressing  up  through  the  anterior  vaginal  wall  at  a  point  just 
behind  the  neck  of  the  bladder,  and  pressing  down  over  the  top  of  the  symphy- 
sis, so  as  to  feel  its  posterior  surface  and  the  areolar  tissue  lying  behind  it. 

At  a  later  stage  of  the  disease,  when  the  tumor  has  formed,  the  diagnosis, 
although  not  so  difficult,  may  not  be  easy.  The  tumor  looks  much  like  a  dis- 
tended bladder  and  is,  at  first  sight,  generally  mistaken  for  one.  This  error  is 
corrected  by  passing  a  sound  and  emptying  the  bladder  when  the  tumor  still 
persists  without  alteration  in  size.  One  of  the  most  characteristic  signs  is  that 
the  swelling  is  in  the  median  line  and  extends  equally,  or  almost  equally,  on 
both  sides,  often  showing  a  depression  in  the  middle  due  to  the  linea  alba;  in 
other  words,  it  appears  limited  by  the  semilunar  lines  of  Douglas  extending 
along  the  outer  borders  of  the  recti.  The  limit  above  may  also  be  sharply  de- 
fined by  the  semilunar  fold,  although  in  the  more  advanced  stages  the  disease 
may  extend  up  to  the  umbilicus  or  above  it. 

The  doughy  sensation  is  evidence  of  the  involvement  of  the  skin,  and  shows 
the  more  superficial  nature  of  the  inflammation  as  contrasted  with  intraperi- 
toneal affections. 

Where  the  affection  of  the  prevesical  cellular  tissue  is  secondary  to  a  uterine 
affection  or  to  an  abscess  surrounding  the  vermiform  appendix,  it  is  not  so  im- 
portant to  make  a  diagnosis  of  the  sequelae  as  of  the  original  focus  of  the  dis- 
ease, although  it  may  be  important,  after  opening  the  abscess  near  its  focus,  to 
discover  the  avenue  of  communication,  and  to  make  a  counter  opening  over  the 
pubis  so  as  to  secure  a  good  drainage. 

We  think  it  may  be  laid  down  as  a  safe  rule  that  when  a  prevesical  inflamma- 
tion complicates  any  vesical  condition,  whether  cystitis,  ulceration,  calculus,  or 
prostatic  disease,  immediate  operation  and  thorough  drainage  should  be  done. 

Differential  Diagnosis. — Prevesical  phlegmon  must  be  distinguished  from 
the  subumbilical  phlegmon,  which  may  extend  from  the  region  of  the  umbilicus 
downward;  this  has  been  particularly  described  by  A.  Heurtaux,  of  Nancy 
(Bull,  et  mem.  Soc.  de  cliir.  de  Paris,  1877,  iii,  641).  The  affection  described 
by  Hertaux  always  gives  a  history  of  beginning  below  the  umbilicus,  results  in 


504  DISEASES    OF   THE  PREVESICAL   SPACE. 

the  formation  of  only  a  small  abscess,  and  is  not  associated  with,  any  urinary 
disorders. 

Prevesical  phlegmon  is  also  to  be  distinguished  from  a  tumor  or  phlegmon 
in  the  abdominal  wall  by  the  fact  that  the  latter  rarely  occupies  both  sides  of 
the  linea  alba,  and  bimanually,  in  a  woman  at  least,  presents  no  signs  of  an 
accumulation  in  front  of  the  bladder  or  behind  the  pubis. 

In  one  such  case  the  decided  induration  and  the  slow  progress  of  the 
affection  led  the  consultants  to  form  a  diagnosis  of  an  osteosarcoma.  Although 
there  was  almost  no  fever,  and  no  fluctuation  could  be  felt,  the  fact  that  the 
patient  had  been  shot  in  the  right  side  in  the  campaign  of  1870-1871,  and  that 
the  ball  had  never  been  found,  should  have  put  the  consultants  more  on  their 
gmird.     (See  N.  A.  Gerardin,  Disser.,  1879,  p.  75.) 

The  differential  diagnosis  may  be  more  difficult  in  the  case  of  an  adherent 
dermoid  tumor,  an  extra-uterine  pregnancy,  or  a  tubal  or  ovarian  abscess  lying- 
in  front  of  the  uterus,  adherent  to  the  peritoneal  surface  of  the  bladder  and 
the  anterior  abdominal  wall.  In  such  cases  the  suppurating  tumor  may  perfor- 
ate the  prevesical  space  and  involve  it  as  one  of  the  associated  phenomena  in 
the  course  of  the  development  of  the  disease.  One  of  the  worst  cases  of  pelvic 
intlanunation  we  have  ever  seen  was  that  of  a  young  woman  who  came  under 
our  care  about  9  years  since,  with  an  extensive  induration  of  the  vaginal  vault 
investing  the  bladder. 

A  fibroid  tumor  of  the  uterus  springing  from  its  anterior  wall  and  lying 
behind  the  symphysis  ought  not  to  be  mistaken  after  a  careful  bimanual  exam- 
ination for  the  affection  under  consideration. 

After  a  review  of  the  literature,  we  are  constrained  to  say  that,  in  all  cases 
where  there  is  a  slow  development  of  a  large  abscess  pointing  above  the  symphy- 
sis, the  examiner  must  bear  in  mind  that  it  may  be  simply  due  to  the  extension 
of  an  abscess  from  the  vermiform  appendix. 

Treatment. — The  guiding  principle  in  the  treatment  of  these  inflammatory 
affections  should  be  free  evacuation  and  free  drainage,  as  far  as  possible  in  a 
dependent  position,  as  soon  as  the  existence  and  location  of  the  inflammatory 
focus  are  detennined  with  decision.  As  Bernutz  said  long  since  {loc.  cit),  in 
discussing  the  prognosis  in  suppurative  affections  of  the  abdomen:  "Aside 
from  the  dangers  of  extensive  suppuration  and  of  their  continuance,  liable  to 
bring  about  a  fatal  hectic  fever,  we  ought  also  to  dread  the  risk  of  the  pus 
pointing  toward  the  abdominal  cavity  instead  of  the  outside." 

When  a  well  defined  abscess  is  formed,  a  large  opening  should  be  made, 
preferably  in  the  median  line  just  above  the  symphysis,  not  less  than  4  to  6 
cm.  in  length,  extending  upward;  in  this  way  a  pint  or  more  of  extremely 
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fetid  pus  often  finds  prompt  exit.  In  women  it  is  of  the  utmost  importance  to 
find,  if  possible,  a  fluctuating  area,  or  a  spot  in  close  relation  to  the  abscess 
cavity,  discovered  by  passing  a  sound  into  the  cavity  from  above.  A  free  open- 
ing made  in  this  way  into  the  vagina  affords  the  best  possible  drainage.  Care 
must  be  taken  in  making  such  an  opening  not  to  cut  into  the  bladder,  and  not  to 
divide  a  ureter.  These  accidents  can  be  avoided  by  determining  the  position 
of  the  bladder  by  a  sound  within  it,  and  by  making  an  incision  parallel  to,  but 
at  a  distance  from,  the  ureteral  fold.  If  nature  has  opened  the  abscess  up  near 
the  umbilicus,  it  is  then  well  to  make  a  large  counter  opening  above  the  sym- 
physis, as  there  will  be  little  tendency  for  the  disease  to  ameliorate  so  long  as 
the  pus  merely  overflows  to  a  high  opening. 

At  the  time  the  opening  is  made,  the  cavity  should  be  explored  in  all  direc- 
tions with  a  finger,  and  an  effort  be  made  to  discover  whether  the  pus  has  bur- 
rowed into  the  pelvis  or  into  the  iliac  fossa.  While  exploring  the  cavity,  en- 
deavor also,  if  possible,  to  discover  some  local  cause  for  the  infection,  examining 
the  symphysis  pubis  and  examining  the  bladder  bimanually.  The  cavity  should 
then  be  thoroughly  washed  out  and  wiped  with  gauze,  and  then  loosely  packed 
with  washed-out  iodoform  gauze,  which  may  be  left  in  for  a  week  or  longer, 
until  there  is  some  sign  of  reaction,  local  or  febrile,  when  the  gauze  should  be 
removed  and  the  cavity  washed  out  daily  with  a  weak  solution  of  boric  or  car- 
bolic acid  or  some  other  mild  antiseptic.  Enough  gauze  should  afterwards  be 
kept  in  the  opening  to  keep  it  thoroughly  patulous. 
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CHAPTEK  XXXVII. 
TUMORS  OF  THE   BLADDER. 

Our  knowledge  of  tumors  of  the  bladder  is  an  acquisition  of  the  past  100 
years,  more  especially  of  the  last  twenty-five.  Chopart  mentions  vesical  tumors 
in  his  work,  "Traite  des  maladies  des  voies  urinaires,"  1791-2,  and  calls  atten- 
tion to  the  associated  hematuria,  while  Civiale  (1843)  distinguishes  between 
benign  and  malignant  tumors  and  enters  into  a  more  or  less  exhaustive  descrip- 
tion of  these  broad  groups.  Vesical  pathology  in  a  real  sense,  however,  was 
born  with  Virchow's  "Cellular  Pathology,"  which  first  enabled  the  surgeon  to 
distinguish  clearly  between  the  varieties  of  tumors,  and  all  that  was  then  needed 
to  give  practical  effectiveness  to  this  scientific  analysis  was  methods  of  exam- 
ination by  the  Xitze  water  cystoscope  and  the  open-air  cystoscope.  By  such 
direct  inspection  the  surgeon  was  able  to  recognize  a  tumor  sufficiently  early 
to  offer  hope  of  permanent  cure  in  the  great  majority  of  cases. 

Right  on  the  heels  of  the  methods  of  classifying  tumors  and  discovering 
them  in  their  early  stages,  came  such  aggressive  operative  procedures  as  Tren- 
delenburg's wide  transverse  extraperitoneal  exposure  of  the  interior  of  the 
bladder  (1890)  followed  by  Harrington's  bold  transperitoneal  operation 
(189;}).  The  total  extirpation  of  a  bladder  extensively  affected  with  malignant 
disease  was  accomplished  by  Bardenheuer  in  1887. 

The  subject  of  vesical  pathology  has  been  further  elucidated  by  the  pains- 
taking studies  of  Thompson,  Kiister,  Guyon,  Clado,  and  Albarran,  until  to-day 
there  seems  but  little  to  desire  beyond  the  more  effective  cooperation  of  both 
patient  and  practitioner  in  securing  an  earlier  recognition  of  the  disease,  thus 
enlarging  the  field  of  radical  operation  in  the  infiltrating  tumors  and  antici- 
pating the  wide  diffusion  of  the  vesical  papillomata. 

The  diffusion  of  cystoscopic  methods  in  the  hands  of  a  large  number  of 
urologists  has  also  advanced  the  surgery  of  the  bladder,  step  by  step,  from  the 
first  tentative  and  imperfect  extirpation  of  simple  pedunculate  tumors  by  the 
removal  of  the  tumor  with  a  piece  of  the  bladder  mucosa,  to  resection  of  a 
large  part  of  the  bladder  with  perhaps  transplantation  of  the  ureter,  and  even 
total  extirpation. 
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,  Bladder  tumors  are  either  primary,  secondary,  or  metastatic;  the  last  are 
rarely  found.  Primary  tumors  originate  in  the  walls  of  the  bladder  and,  as 
they  grow,  either  project  into  its  cavity,  when  they  spring  from  its  inner  coats, 
or  infiltrate  its  walls,  converting  the  soft,  flaccid,  expansible  organ  into  a  rigid 
shell. 

Secondary  growths  involve  the  bladder  by  extending  from  a  neighboring 
organ ;  especially  noteworthy  in  this  respect  are  cancers  of  the  prostate,  which, 
owing  to  the  peculiar  relations  of  the  organ  to  the  neck  of  the  bladder,  readily 
push  out  into  its  lumen,  when  it  may  be  difficult  to  distinguish,  by  a  mere  naked 
eye  inspection,  whether  the  growth  is  primarily  vesical  or  from  the  outside. 

It  was  the  comparative  rarity  of  primary  cancer  of  the  bladder  in  women 
which  suggested  to  Klebs  and  Kiister  that  it  was  found  more  frequently  in 
men  because  it  probably  originated  in  the  prostate  gland.  Motz,  who  examined 
87  vesical  neoplasms  in  the  Guy  on  collection,  demonstrated  that  not  one  of 
these  infiltrating  tumors  was  a  primary  carcinoma  of  the  bladder.  Montefort, 
in  examining  78  cases  of  epithelial  tumors  of  the  bladder  in  general,  found 
the  prostate  as  the  source  of  the  growth  in  35  per  cent. 

In  women,  cancer  of  the  cervix  uteri,  commonly  in  its  later  stages,  infil- 
trates the  base  and  posterior  wall  of  the  bladder,  causing  a  bulbous  edema  of 
the  mucosa.  Carcinoma  and  sarcoma  of  the  urethra  also  extend  upward  and 
involve  the  bladder.  The  secondary  tumors  of  the  bladder  are,  as  a  rule,  of 
only  diagnostic  interest,  as  they  are  rarely  operable.  Occasionally,  however,  in 
cancer  of  the  cervix,  the  uterus,  with  more  or  less  of  the  base  of  the  bladder,  can 
be  removed,  giving  hope  of  permanent  cure,  especially  if  massive  doses  of 
radium  or  mesothorium  radiation  are  used. 

Tumors  of  the  bladder  may  be  classified,  from  the  standpoint  of  their  origin, 
as  follows : 
Epithelial  : 

Papilloma 

Cysts  of  the  vesical  mucosa 

Adenoma 

Carcinoma  (including  adeno-carcinoma  and  squamous-celled  carcinoma) 

Dermoid  cysts. 
Growths  Which  Spring  from  Muscle  or  Connective  Tissue: 

Myxoma 

Fibroma 


\ 
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Sarcoma 

Myoma 

Rhabdomyoma 

Angioma. 

Dermoid  tumors,  rhabdomyomata,  and  cliondromata  are  aberrant  forms. 
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F.  S.  Watson  (Ann.  Surg.,  1905,  xlii,  805),  in  a  thorough-going  study  of 
these  tumors,  discovered  243  to  be  benign  and  410  malignant  in  an  analysis  of 
053  cases. 

Von  Frisch  (Wien.  klin.  WocJi.,  1907,  xx,  1205),  in  a  series  of  300  opera- 
tions, found  3  cases  in  children — 9,  11,  and  13  years  old;  9  were  between  20 
and  30  years ;   20  between  30  and  40 ;   70  between  40  and  50 ;   76  between  50 


Fig.  570.— Simple  Papilloma.  The  small  pedicle  is  composed  of  dense  connective  tissue, 
while  the  tumor  itself  is  made  up  of  fine  connective  tissue  with  vascular  threads,  sup- 
porting more  or  less  fused  masses  of  vesical  epithelium.  There  is  no  evidence  of  malig- 
nancy. Suprapubic  incision,  and  resection  of  posterior  bladder  wall  with  tumor.  Re- 
covery.   No  recurrence  a  few  months  after  operation.    (From  J.  T.  Geraghty.  x  5.) 
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and  60;  112  between  60  and  70;  and  10  between  70  and  79.  There  were  256 
in  men  and  44  in  women.  As  to  the  microscopic  character,  3  were  adeno- 
mata, 2  of  them  in  men  between  50  and  60,  and  1  in  a  girl  of  13 ;  1  was  a  sar- 
coma in  a  boy  of  11  years;  95  were  carcinomata,  and  of  these,  65  were  papillary 
and  28  nodular,  flat  epithelial,  partly  lobulated,  partly  infiltrating  medullary 
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Fig.  571. — Papillomatous  Tumor  of  Bladder  Showing  Tips  of  Papilla  and  Finger- 
like Prolongations.  There  is  a  small  blood  vessel  in  the  central  part  of  the  papillae, 
forming  the  framework  on  which  the  epithelial  covering  is  built  up.  Patient  aged  68. 
Suprapubic  cystotomy;  two  pedunculated  papillary  masses  were  found  in  the  lower 
left  quadrant.  These  were  excised  and  the  wound  closed  with  drainage.  Discharged 
as  well  one  month  later,    (x  135.) 


carcinomata ;  201  were  of  the  class  called  benign  papilloma,  but  serial  section 
of  these  showed  that  there  was  a  beginning  of  cancerous  change  in  107.  This 
manifested  itself  in  the  form  of  atypical  epithelial  growths  invading  the  con- 
nective tissue  substratum,  sometimes  in  the  pedicle,  and  not  infrequently  in 
other  parts  of  the  connective  fibrous  framework  in  the  form  of  little  groups  of 
epithelial  cells  in  the  lymph  tracts.  Von  Frisch  emphasizes  the  fact,  therefore, 
that  two-thirds  of  all  these  tumors  must  be  characterized  as  malignant. 

Papilloma. — The  most  characteristic  tumor  of  the  bladder  is  the  papilloma. 
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This  was  at  first  considered  benigii,  but,  some  unfortunate  cases  occurring,  sus- 
picion was  awakened  and  surgeons  then  rapidly  took  exactly  the  opposite  stand- 
point, one  practically  held  universally  to-day.  Out  of  88  cases  Albarran  found 
that  66,  or  75  per  cent.,  were  malignant,  while  Mandlebaum  and  Zuckerkandl 
found  65  per  cent,  malignant. 


Fig.  572. — An  Apparently  Simple  Papilloma  with  a  Base  Almost  as  Broad  as  the 
Tumor  is  High.  After  the  base  had  been  removed  by  constriction,  it  might  have  given 
rise  to  a  false  diagnosis  of  simple  papilloma.  Suprapubic  cystotomy.  The  entire  base 
of  the  bladder,  including  both  ureteral  orifices,  was  invaded  by  the  disease  and  a  radical 
operation  was  out  of  question.  The  wound  was  therefore  closed  with  drainage.  The 
patient  died  7  days  later  from  an  embolus,    (x  62.) 


Papillomata  are  pedunculate  or  sessile  tumors,  made  up,  as  a  rule,  of  in- 
numerable little  branching  papillae  springing  from  the  bladder  wall  at  some 
point  about  its  base;  they  are  often  multiple  and  show  a  marked  tendency  to 
recur  at  some  other  point  upon  removal. 

The  tumor  is  made  up  of  connective  tissue  framework  branching  like  a 
tree;  the  branches  are  covered  with  epithelium  and  many  of  them  have  the 
appearance  of  a  coral  tree  or  a  cauliflower.  The  epithelium  is  in  many  layers, 
connected  below  with  that  of  the  bladder  and  spread  over  a  highly  vascular 
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connective  tissue  framework,  which  grows  thicker  toward  the  base  (Figs.  570- 
573). 

Some  tumors  are  solid,  resistant,  and  nodulated  or  mulberry-like  (fibro- 
papilloma)  ;  others  are  made  up  of  delicate,  floating  fringes  like  algse.  When 
the  protecting  epithelial  layer  disappears,  the  papillse  often  coalesce,  adding  to 
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Fig.  573. — Section  from  Another  Part  of  the  Same  Tumor  as  in  Fig.  572.    This  sec- 
tion is  magnified  130  times  and  shows  sarcomatous  invasion  of  the  deeper  tissues. 


the  solidity  of  the  mass.  Vacuoles  and  spaces  are  seen,  and  sometimes  well- 
defined  cysts.  If  the  circulation  is  interfered  with,  as  in  a  sharp  flexure  of  the 
base,  the  stroma  becomes  edematous,  necrosis  takes  place,  and  an  incrustation 
of  urine  salts  begins  to  cover  the  tumor,  which  appears  white  instead  of  pink. 
The  most  satisfactory  tumors  from  the  operative  standpoint  have  well-defined 
pedicles.  They  are  often  minute ;  again,  they  are  as  big  as  an  egg,  more  or  less 
completely  filling  the  bladder.  They  are  usually  few  and  discrete,  but  we  have 
seen  the  entire  bladder  studded  on  all  sides,  and,  again,  we  have  seen  it  choked 
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with  a  few  large  masses  from  3  to  5  cm.  in  diameter,  with  smaller  ones  scattered 
about  like  young  saplings.  In  over  one-quarter  of  the  cases  the  tumors  are 
multiple.  They  belong  to  the  base  but  spread  out  to  the  sides;  we  have  twice 
seen  a  sessile  mass  growing  down  through  the  internal  orifice  well  into  the 
urethra. 

When  the  bladder  collapses  without  active  contraction,  and  when  it  is  at 


Fig.  574. — Papillary  Adeno-carcinoma,  Which,  to  the  Naked  Eye,  Appears  to  Be  a 
Simple  Papilloma.     (From  G.  L.  Hunner.    x  5.) 


rest,  the  upper  part  rests  in  the  lower  like  two  saucers  nested  one  in  the  other ; 
the  papillomata  belong  commonly  to  the  lower  saucer. 

A  papillary  carcinoma  may  be  the  result  of  a  transition  from  a  benign  to  a 
maligTiant  tumor,  or  it  may  be  malignant  from  the  first.  A  naked  eye  inspection 
cannot  distinguish  benign  from  malignant.  Judd,  speaking  from  a  large  ex- 
perience, says :  "In  the  group  of  malignant  cases  we  have  included  papillomas 
and  carcinomas."  This  is  the  safer  assumption  from  a  surgical  standpoint  and 
is  protective  of  the  best  interests  of  the  patient.  Figures  574,  575,  and  576 
show  the  polymorphous  character  of  the  epithelial  cells,  with  large,  irregular 
nuclei  and  atypical  proliferation.  This  character,  associated  with  infiltration 
of  the  stroma,  presents  the  picture  of  malignancy. 


GENERAL    CONSIDERATIONS. 


513 


O.  Zuckerkandl  gives  the  following  graphic  description  of  this  transition  of 
a  benign  into  a  malignant  tumor,  first  noted  by  Foerster  in  1855 :  "The 
changes  are  noted  in  the  epithelium  of  the  villi  and  affect  strikingly  the  rela- 
tion between  the  epithelium  and  the  stroma,  especially  about  the  pedicle.  In 
a  well-defined   area  the   papillary   epithelium  shows   alterations   in   the  uni- 


FiQ.  575. — High  Magnification  of  Tumor  Shown  in  Fig.  574.    Adeno-carcinoma  show- 
ing high  mucous  cells  with  basal  nuclei.     (From  G.  L.  Hunner.     x  150.) 

formity  and  arrangement  of  its  cells.  ISTumerous  mitoses  point  to  rapid  cell 
multiplication,  and  the  cells  are  found  more  crowded  together  than  elsewhere, 
many  being  flattened  out  on  the  others.  The  nuclei  lose  the  uniformity  and 
arrangement  of  their  cells.  In  some  areas  the  villi  are  more  fused,  forming 
confluent  epithelial  masses  in  which  the  outlines  of  the  once  separate  villi  are 
no  longer  distinguishable,  while  only  here  and  there  can  the  sparse  remains  of 
the  stroma  with  its  vessels  be  found.  At  the  border  line  between  cells  and 
stroma  the  cells  are  found  invading  the  latter.  There  is  no  longer  a  sharply 
defined  boundary;  the  lymph  channels  are  invaded  by  the  epithelial  cells  and 
are  conveyed  by  them  into  the  connective  tissue  layers.  Note  carefully  that 
every  group  of  epithelial  cells  found  in  the  stroma  is  not  to  be  taken  as  evidence 
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of  cancerous  invasion;  such  conclusions  must  be  made  only  after  studying  a 
series  of  sections.  The  stroma  so  inyaded  manifests  a  lively  inflammatory  reac- 
tion and  a  small  cell  infiltration.  The  epithelial  groups  also  break  through  into 
the  blood  vessels." 

Cysts  of  the  Vesical  Mucosa. — Cysts  of  the  vesical  mucosa   are  not  infre- 


FiG.  576. — Section  in  Deeper  Part  op  Tumor  (Adeno-carcinoma)  Shown  in  Two 
Preceding  Figures.  Showing  the  melting  away  of  the  epithelial  cells  into  the  myx- 
omatous masses  and  the  mucoid  degeneration  of  the  connective  tissue.  (From  G.  L. 
Hunner.     x  74.) 


quently  associated  with  a  cystitis.  A  number  of  authors  have  reported  a  cystic 
degeneration  at  the  base  of  the  bladder,  sometimes  associated  with  cysts  in  the 
ureter.  In  size,  they  vary  from  a  few  millimeters  to  a  centimeter  in  diameter ; 
occasionally  they  are  large  and  pedunculate. 

Brongersma  (ZtscJir.  f.  Urol.,  1908,  ii,  489)  cites  2  cases — a  woman  of 
52,  and  a  man  of  32  years — with  a  study  of  the  literature.  The  tumor  in  the 
woman  was  about  the  size  of  a  walnut,  with  a  base  1  cm.  in  diameter.  It  was 
situated  near  a  normal  left  ureteral  orifice.     The  contents  were  clear,  and  the 
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consistency  that  of  glycerin.  The  patient  complained  of  pain  in  urinating 
and  of  a  stoi3j)age.  The  walls  of  the  cjst  were  made  np  of  vesical  mucosa,  a 
slightly  edematous  submucosa  with  dilated  vessels,  here  and  there  groups  of 
leukocytes,  and  a  normal  muscular  layer,  followed  by  a  layer  of  connective 
tissue  with  a  lining  of  epithelium. 


#' 


Fig.  577. — Squamous-celled  Carcinoma  Developing  on  a  Case  of  Exstrophy  of  the 

Bladder,     (x  68.) 

Adenoma.— Adenoma  is  an  epithelial  tumor  of  an  infiltrating  character. 
The  surface  is  nodular;  the  mass  made  up  of  a  connective  framework,  with 
penetrating  epithelial  canals.  The  epithelium  lining  the  tubes  is  in  a  sin- 
gle layer  and  is  never  heaped  up  or  distributed  atypically  through  the  tis- 
sues. 

Legueu  ("Traite  chirurgical  d'urologie")  cites  12  cases.  The  microscopic 
examination  shows  a  cylindrical  epithelium  developing  at  the  expense  of  the 
mucous  glands  of  the  bladder.  The  attachment  is  usually  at  the  base,  but  the 
growth  may  spring  from  the  vertex,  where  no  glands  are  found.  Nitze  removed 
an  adenoma  as  large  as  an  apple. 
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Carcinoma. — Carcinoma  of  the  bladder  is  an  infiltrating  epithelial  tumor, 
spreading  irregularly  from  its  base  through  the  vesical  walls  and  ultimately 
converting  thoni  into  a  rigid  shell.     As  the  tumor  spreads,  it  breaks  down,  and 

the  central  part  forms  a  bleed- 
ing, ragged,  ulcerating  sur- 
face, while  the  disease  con- 
tinues to  extend  out  through 
the  walls,  along  the  vascular 
channels  in  all  directions. 
The  squamous-celled  epitheli- 
oma is  made  up  of  irregular, 
anastomosing  cellular  plugs, 
penetrating  the  connective  tis- 
sue and  the  muscles.  This 
form  of  epithelioma  may  be 
derived  from  a  vesical-leuko- 
plasia,  a  result  of  a  preexist- 
ing inflammation  (Figs.  577, 
r.78  and  579). 

The  carcinoma  varies  in 
form  according  as  the  epithe- 
lial elements  predominate 
(  medullary),  or  the  connective 
tissue  is  more  abundant 
(scirrhous).  A  balanced  pro- 
portion between  these  two  es- 
sential elements  gives  the  car- 
cinoma simplex. 

From  a  practical  clinical 
standpoint,  the  carcinomata 
vary  all  the  way  from  those 
which  are  liable  to  be  mistaken 
for  simple  papillomata,  or 
which  cannot  be  distinguished 
until  they  are  removed  and  ex- 
a  m  i  n  e  d  microscopically,  to 
those  which  are  flat,  infiltrating,  and  ulcerated,  and  admit  of  no  doubt  as  to 
their  identity  as  soon  as  they  are  seen  (Fig.  580). 

Carcinomata  often  grow  but  slowly,  and  do  not  form  metastases  early. 


Fig.  578.— Carcinoma  of  the  Bladder.  Age  67. 
Suprapubic  incision.  Papillomatous  tumor  (squa- 
mous-celled carcinoma) ;  anterior  wall  very  friable. 
The  tumor  was  bisected  and  cut  away  with  a 
small  margin  and  the  wound  closed  with  catgut. 
Drainage.  The  patient  was  well  6  years  later  and 
could  retain  urine  for  8  hours.  (Path.  No.  5089 
H.A.Kelly.    xS^^.) 
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When  metastasis  takes  place  it  is  usually  in  the  regional  glands  or  in  the 
lungs.    Figure  581  shows  a  secondary  growth  in  the  ureter. 

An  interesting  development  of  a  carcinoma  in  a  diverticulum  is  shown  in 
a  case  of  Hugh  H.  Young's,  Figure  582. 

Dermoid   Cysts. — Dermoid  cysts  are  rare.     They  may  be  divided  into  3 
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Fig.  579. — Higher  Magnification  of  Tissues  at  the  Base  of  Tumor  Shown  in  Pre- 
ceding Figure,  Showing  Carcinomatous  Invasion  of  the  Muscle,    (x  70.) 


groups :  (1)  the  cyst  is  in  the  vesical  wall  and  projects  into  the  bladder  itself; 
(2)  the  tumors  are  paravesical  and  attached  to  the  bladder  wall;  (3)  ovarian 
dermoids  which  have  become  attached  to  the  bladder  and  often  communicate 
with  it  by  an  opening.  It  is  this  last  group  in  which  hairs  from  the  cyst, 
following  the  current  of  the  fluids,  have  been  passed  by  the  urethra — "pili- 
miction." 

Sanger  {Arch.  f.  Gyn.,  1890,  xxxvii,  100),  who  collected  and  tabulated  11 
cases,  occurring  between  1859  to  1890,  concluded  that  dermoids  of  the  bladder 
are  almost  always  ovarian  tumors  which  have  broken  through  into  that  viscus. 
In  discussing  the  rare  cases  of  dermoid  cysts  of  the  pelvic  connective  tissue,  he 
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assigns  them  a  place  in  our  nosology  as  definite  as  that  claimed  for  dermoids 
of  the  occipital  region  and  of  the  orbital  cavity. 

Clado  includes  some  of  these  paravesical  cysts  as  tumors  proper  of  the  outer 
walls  of  the  bladder,  eccentric,  as  it  were,  and  properly  associated  with  cysts  of 
the  inner  walls  which  develop  centripetally  and  encroach  upon  the  vesical  cavity. 
He  collected  7  paravesical  tumors  communicating  by   an  opening  with  the 
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Fig.  580. — Carcinoma  Springing  from  Retro-symphyseal  Wall  of  Bladder.  The 
drawing  shows  a  sagittal  view  of  the  growth,  and  indicates  its  attachment,  as  well  as 
its  size  and  surface  characteristics.  It  was  removed  by  a  suprapubic  incision.  (Mrs. 
D.,  July  8,  1901.) 

bladder,  5  in  men  and  2  in  women ;  in  the  latter  there  was  no  connection  with 
an  ovary.  They  appeared  between  the  ages  of  21  and  40  years.  The  usual 
site  was  the  vesico-rectal  septum  beneath  the  peritoneum.  In  2  cases  the  tumor 
occupied  the  vertex  of  the  bladder,  in  2  others  it  was  at  the  side  of  the  bladder. 
The  tumor  may  attain  a  large  size.  Hall  relates  the  case  of  a  woman  50  years 
old  who  suffered  during  urination  for  7  years,  and  who  passed  purulent  urine. 
After  the  urethra  was  dilated,  a  little  tumor  attached  to  the  posterior  vesical 
mucosa  w^as  removed  in  fragments.  It  consisted  of  a  tuft  of  hair  two  inches 
long,  and  hair  bulbs  were  found  microscopically.     Thompson    ("Tumors  of 
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the  Bladder,"  London,  1884,  63)  reports  a  case  in  a  woman  30  years  old; 
he  dilated  the  urethra  and  removed  a  pedunculate  tumor  made  up  of  a  thick 
layer  of  skin,  fibrous  tissue,  sebaceous  glands,  and  hair  follicles  (Fig.  583). 


Carcinoma  of  prosiatc 

Fig.  581. — Carcinoma  of  Ureter,  Secondary  to  Primary  Growth  in  Prostate  Gland 
AND  Bladder.    (S.;  autopsy  No.  1725.) 
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Stoeckel  cites  a  case  of  IMartiii's  in  a  child  two  days  old,  and  one  of  Bogajew- 
ski's  in  a  woman  of  33,  in  which  the  tumor  was  pedunculate  and  attached  to 
the  base  of  the  bladder  and  weighed  12  grams.     It  consisted  of  skin,  hairs,  fat, 

bones,  and  teeth. 

Myxoma.— A  myxoma  is  a  muco-membranous,  polyp-like  tumor  of  the  con- 
nective   tissue    group, 
reddish-y  e  1 1  o  w      in 
color,  found  chiefly  in 
childhood  — ■  E"  i  t  z  e 
says,     "almost     exclu- 
sively in  children  un- 
der   seven."      Tumors 
of  this  character,  often 
multiple,   may   sprout 
from  a  broad  base,  or 
they    may   be    pedun- 
culate.    They  may  be 
edematous  and  closely 
resemble  nasal  polyps, 
being    made    up    of 
myxomatous   tissue 
and    branching    cells, 
with  a  rich,  vascular 
network.      They  grow 
rapidly    and    return 
quickly  after  removal ; 
the  transition  to   sar- 
coma   (myxosarcoma) 
is     common ;     indeed, 
all     tumors     of     this 
group   are  under  sus- 
picion   as   being,    in   part   at   least,    sarcomatous    (Fig.    584). 

Fibromyxoma,— Schatz  {ArcJiiv  f.  Gyn.,  1876,  x,  356)  first  described  a 
fibromyxonia  in  a  girl  of  18,  which  he  cured,  after  several  operations,  by  invert- 
ing the  anterior  bladder  wall,  with  its  4x4  cm.  attachments,  through  the 
greatly  dilated  urethra,  and  resecting  the  bladder  at  this  point. 

Eumpel  (Dtsch.  med.  Wclmschr.,  1908,  xxxiv,  1855)  reports  a  case  of 
fibromyxoma  in  a  boy  3  years  old.  The  child  cried  on  urinating  and  had  a 
swollen  abdomen,  which  had  led  to  a  suspicion  of  stone.     On  examination,  the 


Fig.  582. — Sagittal  View  Showing  Carcinoma  Which  Has 
Developed  in  Diverticulum  of  Posterior  Wall  of 
Bladder.  Blood  has  flowed  through  the  neck  of  the 
diverticulum  and  formed  the  large  clot  seen  in  the  bladder. 
Whitish  fragments  of  the  tumor  are  interspersed  through 
the  clot.  The  blood  clot  was  removed  through  a  supra- 
pubic incision,  when  the  diverticulum  was  discovered  and 
excised.    (From  Hugh  H.  Young,  J.  H.  H.,  Feb.  12, 1909.) 
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bladder  was  found  reaching  to  the  navel,  and  there  was  a  constant  escape  of 
nrine  (ischuria  paradoxa).  On  introducing  a  catheter,  a  slight  obstruction 
was  felt.  The  cystoscope  revealed  a  conglomeration  of  more  or  less  spherical 
tumors,  some  covered  with  mucosa  and  some  transparent  and  gelatinous,  encir- 
cling the  inner  urethral  orifice.  Rumpel  made  a  suprapubic  opening  and  found 
the  bladder  wall  thick  and  the  tumors  firmly  attached ;  he  cut  through  the  mu- 
cosa and  stripped  out  the  growth,  using  both  a  cutting  and  a_  blunt  instrument. 
After  eradication,  the  entire 
area  was  seared  with  a  Paque- 
lin  cautery ;  the  bleeding  was 
only  slight.  The  bladder  was 
then  closed  with  a  drainage  ca- 
theter, and  the  little  patient  re- 
covered. Examination  showed 
myxofibroma,  young  mucous  tis- 
sue with  oval  nuclei,  and  nu- 
merous communicating  threads 
between  cells,  a  homogeneous 
mucoid  mass,  with  dilated  la- 
cunar capillaries. 

These  tumors  appear  at  the 
age  of  1  to  3,  rarely  as  late  as 
5  years,  and  are  closely  allied  to 
the  sarcomata,  myxomata,  and 
fibromata.  In  a  female  child 
the  tumors  may  even  be  forced 
out  from  the  urethra  by  the 
straining.  The  leading  symp- 
tom is  retention  of  urine.  The 
operation  always  consists  in 
opening  the  bladder  supra- 
pubically  and  extirpating  the 
growth.  The  prognosis  is 
doubtful  on  account  of  the  risk  of  recurrence, 
hances  the  prospect  of  a  permanent  recovery. 

Brennecke  (Centrlhl.  f.  Gyn.,  1879,  iii,  177)  reports  fibromyxoma  in  a 
woman  of  34,  whose  main  symptoms  were  cystitis  and  sudden  stoppages  in 
urination.  After  labor,  the  patient  suffered  intense  bearing-down  pains  for 
over  2  days,  when  she  finally  expelled  from  the  urethra  a  tumor  the  size  of 


—  Microscopical  appearance  of  a  section  of  the  skia 
covering  the  dermoid  tumour. 

Fig.  583. — Thompson's  Case  of  Dermoid  Tumor 
Removed  from  Bladder.  The  microscopic  sec- 
tion shows  the  various  skin  elements  of  a  der- 
moid cyst.  ("Tumors  of  the  Bladder,"  London, 
1884,63.) 
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the  kidney  of  a  new-born  child,  which  showed  all  the  microscopic  characteristics 
of  a  vascular  libroniyxoma,  and  had  evidently  been  abraded  from  its  vesical 
attachment  by  the  passage  of  the  child's  head. 

Fibroma. — A  vesical  fibroma  originates  in  the  snbmiicosa,  growing  out  into 
the  cavity  of  the  bladder  until  it  forms  a  more  or  less  nodulated  pedunculate 
tumor  covered  with  normal  or  congested  vesical  mucosa.  The  term  "fibrous 
polyp"  is  a  confusing  one,  and  ought  not  to  be  used  for  tumors  of  this  group,  as 
a  fibrous  polyp  properly  designates  a  papilloma  in  which  there  is  an  excess  of 
fibrous  tissue.  Albarran,  however,  thinks  that  between  fibroma  pure  and  sim- 
ple and  papilloma  pure  and  simple  all  grades  can  be  established.  A  true 
fibroma  is  an  enuclcable  tumor,  made  up  of  an  enlargement  of  a  dense  network 
of  fibrous  tissue  with  but  few  vessels.  The  main  vessels  run  between  the 
mucosa  and  the  tumor;  they  are,  therefore,  peripheral  and  do  not  plunge  di- 
rectly into  the  heart  of  the  tumor  and  spread  like  the  branches  of  a  tree,  as  in  a 
papilloma.  This  is  the  clear  distinguishing  mark  between  papilloma  and  fibroma. 

Clado  cites  25  cases  between  the  ages  of  20  to  70  (16  in  men ;  9  in  women)  ; 
14  were  situated  at  the  base  of  the  bladder.  In  one  case  (Gersuny)  a  tumor 
as  big  as  an  egg  was  found  in  a  diverticulum  of  the  bladder.  In  another 
(Jackson)  the  tumor  was  attached  to  the  neck  of  the  bladder  and  was  forced 
out  in  every  act  of  urination. 

Legueu  adds  3  more  to  Clado's  list.  Stoeckel  (Veit's  "Handbuch  der 
Gynakologie,"  1907,  ii,  520)  reproduces  a  photograph  of  a  little  irregular 
nodulated  mass  made  up  of  3  rounded  nodules  with  a  smaller  one  between, 
just  like  a  group  of  uterine  fibroids.  The  whole  mass  was  cut  off  by  a  wire 
loop  through  an  open  cystoscope. 

Albarran  showed  a  pedunculate  lobulated  tumor  the  size  of  a  small  nut 
attached  back  of  a  ureter. 

E.  S.  Judd  (/.  Am.  Med.  Ass.,  1912,  lix,  1788)  shows  2  large  fibromyomata 
removed  from  the  bladder. 

Sarcoma. — Sarcoma  of  the  bladder  is  a  comparatively  rare  connective  tissue 
growth;  Albarran,  in  a  series  of  89  cases  personally  examined,  found  2.  In 
a  series  of  53  well-established  instances  collected  from  the  literature  he  found 
that  in  49  in  which  the  point  of  attachment  was  distinctly  stated,  the  posterior 
or  lateral  walls  were  involved  in  25,  and  the  trigonum  in  11,  while  the  anterior 
wall  alone  was  affected  in  8.  In  51  tumors,  15  were  pedunculate,  21  sessile, 
and  15  infiltrating.  Occasionally  the  tumor  is  seated  near  a  ureteral  orifice 
which  it  encompasses.  A  sarcoma  cannot  be  differentiated  macroscopically, 
although  it  is  less  likely  to  present  villosities  than  other  tumors.  A  simple 
sarcoma,  which  has  undergone  edematous  swelling  and  degeneration,  must  be 


Fig.  584. — Mucous  Polyps  (Myxosarcoma)  in  a  Girl.  Enormous  distention  of  blad- 
der due  to  obstruction  of  urethral  orifice.  (Albarran's  "Tumeurs  de  la  vessie,"  p. 
113.) 
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differentiated  from  a  myxosarcoma  with  its  characteristic  stellate  cells.  They 
are  not  as  likely  as  the  carcinomata  to  present  an  ulcerating  surface.  With  the 
groAvth  of  the  tumor  there  is  an  involvement  of  contiguous  structures,  such  as 
the  vagina  and  the  rectum,  as  well  as  deposits  in  intestines,  lungs,  or  liver. 
The  sufferers  die  of  urinary  infection,  or  of  sloughing  and  peritonitis,  or  of 

pyemia. 

About  10  per  cent,  are  under  10  years;    the  remainder  are  distributed 

through  the  decades  up  into  old  age. 
The  symptoms  are  tenesmus,  hematuria, 
foul  urine,  much  pain,  incontinence, 
anuria,  and  cachexia. 

Myoma. — A  myoma  develops  at  the 
expense  of  the  muscular  wall  of  the 
bladder,  generally  its  inner  coat.  It  is 
made  up  of  an  interlacement  of  smooth, 
muscular  fibers,  resembling  a  uterine 
tumor  (Fig.  585). 

William  Belfield  ( Wien.  med. 
Wchnschr.,  1881,  xxxi,  326-710-890) 
classifies  these  tumors  as : 

(a)  Those  growing  toward  the 
lumen  of  the  bladder;  (b)  those  occu- 
pying the  wall  of  the  bladder;  (c)  those 
developing  on  the  outside  of  the  blad- 
der. This  is  analogous  to  the  familiar 
grouping  of  uterine  myomata. 

A  fibromyoma  is  marked  by  the  in- 
termixture of  fibrous  tissue  with  the 
muscular  elements.  There  is  no  tend- 
ency on  the  part  of  the  vesical  myoma 
to  invade  the  neighboring  tissues. 
When  the  tumor  is  interstitial  in  char- 
acter, growing  in  the  vesical  wall,  it  may  recur  after  removal. 

The  surface  is  smooth  or  largely  lobulated ;  in  3  cases  the  tumor  was  covered 
with  villous  growths.  It  may  ulcerate  or  become  detached  and  be  discharged  in 
fragments. 

Clado,  in  5  cases,  found  4  pedunculate  and  one  sessile.  Albarran  collected 
21,  4  of  which  showed  malignant  degeneration.  When  the  tumor  grows  into 
the  vesical  cavity  it  may  be  pedunculate  or  sessile. 


Fig 


585. — Large  Myomatous  Vesical 
Tumor  Arising  from  Entire  Top  of 
Bladder  and  Filling  Viscus.  It 
caused  the  anterior  wall  of  the  vagina 
to  protrude  as  shown  and  the  urethra 
was  greatly  shortened.  Enucleation 
through  the  divided  anterior  vaginal 
wall  was  easy,  but  the  patient,  al- 
ready profoundly  septic,  died  soon 
after. 
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Polaillon  and  Le  Grand,  in  1888,  removed  a  tumor  weighing  3,200  grams, 
which  was  shown  at  autopsy  to  spring  from  the  external  surface  of  the  bladder. 

In  114  cases  of  tumors  of  the  urinary  bladder  observed  by  Judd  at  the 
Mayo  Clinic  (Eochester)  there  were  2  cases  of  fibromyomata. 

In  1899  A.  Riegel  wrote  an  inaugural  dissertation  on  Myomata  of  the 
Bladder;  this  was  published  at  Giessen,  and  brought  together  all  the  known 
cases. 

Angioma. — The  first  observation  of  a  tumor  of  the  bladder  to  which  the 
name  of  ''angioma"  is  applied  is  in  Gross'  ''Practical  Treatise  on  the  Urinary 
Organs,"  1851.  The  patient  was  a  woman,  72  years  old,  who  had  suffered  from 
hematuria.  At  autopsy  a  soft,  spongy,  irregular  cauliflower  tumor  was  found. 
There  is  no  histologic  description,  and  the  propriety  of  the  name  is  doubted  by 
Le  Dentu.  Albarran  ("Les  tumeurs  de  la  vessie,"  1892,  118)  found  a  true 
angioma  in  a  man  64  years  old,  who  had  suffered  from  hematuria  similar  to 
that  due  to  a  neoplasm.  The  patient  was  extremely  exhausted  by  hemorrhage 
and  died  under  chloroform  at  the  operation  by  Guyon.  A  little  tumor  was 
found  2  cm.  behind  the  trigonura,  between  tlie  ureters ;  it  was  the  size  of  a  pea, 
soft,  with  a  smooth  surface,  and  of  a  deep  violet  color.  It  was  attached  to  the 
bladder  by  a  broad  base.  The  bladder  tissue  was  of  a  deep  violet  color  on  all 
sides.  A  microscopic  examination  showed  large  tortuous  capillaries  with  am- 
pullar dilatation,  separated  by  only  a  little  connective  tissue.  The  vessels  of 
the  tumor  lay  just  under  the  bladder  epithelium,  which  was  normal  where 
preserved. 

A  case  is  reported  by  Eobert  C.  Bryan  (8o.  Surg,  and  Gyn.  Trans.,  1909, 
xxii,  518)  in  a  man  35  years  old,  who  had  irregular  hematuria.  The  cysto- 
scope  showed  a  dark,  broad,  sessile  tumor  at  the  back  part  of  the  bladder  as  big 
as  the  thumb  nail,  projecting  slightly  into  the  bladder.  Through  a  suprapubic 
opening  the  tumor  was  removed  by  abrasion  with  serrated  scissors,  and  the 
base  thoroughly  seared  with  a  Paquelin  cautery.  The  pathologist  reported  a 
cavernous  angioma  of  which  2  enlarged  figures  under  high  and  low  magnifi- 
cation are  given  by  the  author. 

It  is  a  little  curious,  considering  their  rarity,  that  von  Soemmerring,  in  his 
work  on  Fatal  Diseases  of  the  Bladder  and  Urethra  in  Old  Men  (Frankfurt, 
1822,  2nd  ed.),  should  attach  such  great  importance  to  a  hemorrhoidal  condi- 
tion of  the  blood  vessels  of  the  bladder  as  a  source  of  serious  hemorrhage, 
devoting  an  entire  chapter  to  the  discussion  of  vesical  hemorrhoids  and  hema- 
turia arising  from  them.  He  notes  also  that  hematuria  may  proceed  from 
ulceration  and  from  spongy  tumors  of  the  bladder  (p.  165),  basing  his  remarks 
on  an  autopsy  made  in  1799. 
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TUMORS    OF    THE    BLADDER    IN    CHILDREN. 

Tumors  of  the  bladder  in  children  require  separate  consideration.  They 
are  rare,  so  rare  that  Bokai,  writing  in  1878,  had  never  made  such  a  diagnosis. 
C.  Steinmetz  {Dtsch.  Ztschr.  f.  Chir.,  1894,  xxxix,  313)  collected  32  cases, 
and  G.  Hiisler  (Jahrb.  f.  Kinderheilh.,  1905,  Ixii,  133),  to  whom  we  are  largely 
indebted,  adds  14  more,  all  carefully  tabulated.  Of  the  14,  6  were  sarcomata, 
one  fibroma,  one  fibroadenoma,  one  myxoma,  one  papilloma,  one  fibromyoma 
(a  mixed  tumor  with  an  islet  of  cartilage),  2  rhabdomyomata,  1  doubtful. 
(See  also  E.  Kaufmann,  Dtsch.  Chir.,  1902,  liii,  381.)  Fenwick  declares  that 
bladder  tumors  are  rare  in  children,  and,  when  they  occur,  are  inoperable, 
incurable  sarcomata ;  Albarran  states  that  there  are  no  tumors  of  the  bladder 
in  children  which  are  not  sarcomata  or  myxomata. 

We  believe  that  the  diagnosis  of  myxoma  (mucous  polyp)  must  be  made 
with  unusual  care  to  avoid  error,  as  tumors  of  this  group  are  unquestionably 
sometimes  rhabdomyomata  or  sarcomata  ;  for  example,  2  of  Albarraa's  operative 
cases  rapidly  relapsed  and  ran  a  "galloping  course"  to  their  exitus. 

The  only  benign  papilloma  known  in  a  child  is  the  case  of  S.  Spangaro 
(PolicJinico,  Roma,  1898,  sez.  chir.,  v,  127).  The  patient,  a  boy  3  years  old, 
was  operated  upon  and  died.  One  of  the  tumors,  the  size  of  a  hen's  egg,  had 
compressed  the  ureteral  orifices  and  grown  down  into  the  urethra,  which  was 
choked. 

In  Hiisler's  list  of  the  benign  tumors,  G  were  in  boys  and  1  in  a  girl. 
They  were  multiple,  with  one  exception,  and  pedunculate.  It  is  an  interesting 
fact  that  these  tumors  tend  to  lie  near  the  neck  of  the  bladder,  accounting  for 
the  characteristic  obstructive  symptoms. 

Darling  (Ann.  Surg.,  1905,  xlii,  831)  describes  a  sarcoma  in  a  boy  4  years 
old,  which  ran  a  fatal  course.  The  appearance  of  the  bladder  is  well  shown  in 
Figure  3  in  his  article.  A  careful  investigation  of  the  literature  of  sarcoma 
of  the  bladder  in  children  revealed  in  all  some  18  cases. 

The  difficulty  of  deciding  upon  the  exact  nature  of  the  growth  is  well  shown 
in  Darling's  admirable  micro-photographs.  One  field  shows  a  myxoma  covered 
with  stratified  cells.  Again,  the  growth  appears  as  a  myxolipoma,  vascular, 
and  in  one  area  so  rich  in  cells  as  to  simulate  a  sarcoma.  A  diagnosis  was 
made  of  myxoliposarcoma,  probably  congenital.  A  portion  of  the  growth  justi- 
fied the  diagnosis  of  adenosarcoma,  or  adenomyxosarcoma.  Again,  it  presented 
the  appearance  of  a  polymorphous  cell  sarcoma. 

The  symptomatology  of  these  cases  is  well  brought  out  in  a  little  boy  one 
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and  one-half  years  old  in  Kaufmann's  clinic;  he  began,  when  4  months  old, 
to  dribble  a  drop  or  two  of  urine  occasionally.  Soon  after  this  came  straining 
and  the  passing  of  but  little  nrine  at  each  effort.  In  Darling's  patient  the  urine 
was  discharged  in  spurts.  Once  a  clot  blocked  the  urethra  and  caused  a  reten- 
tion. Then  came 
foul  urine,  fever, 
loss  of  weight, 
diarrhea,  and  a  de- 
veloping cystitis, 
the  little  patient 
suffering  increas- 
ingly from  pain. 
The  abdomen  was 
tender  above  the 
pubis  and  a  rather 
firm  mass  was  felt, 
about  the  size  of 
an  apple.  After 
death,  an  edema- 
tous fibroma  was 
found,  with  a  se- 
vere cystitis  and 
hypertrophy  of  the 
bladder  wall, 
double  hydrone- 
phrosis, and  multi- 
ple striated  renal 
abscesses.  The  tu- 
mor, made  up  of  2 

small  lobules,  had  a  smooth  surface  and  was  attached  at  the  trigonum  by  a 
pedicle  1  cm.  broad. 

Dr.  Claribel  Cone  had  a  case  of  a  little  girl  of  12,  who  had  a  rhabdo- 
myoma sarcomatosum,  which  began  in  the  upper  vagina  and  invaded  the  blad- 
der. Dr.  Cone  followed  the  case  through  to  its  distressing  end,  and  then  made 
an  elaborate  study  of  the  growth.  The  neoplasm  began  in  the  upper  vagina  and 
invaded  the  bladder,  causing  painful  micturition  followed  by  complete  reten- 
tion. On  catheterization  400  c.  c.  of  urine  were  withdrawn.  Later  the  patient 
suffered  from  incontinence.  The  bladder  was  found  choked  with  large  pedun- 
culate, translucent,  grayish  pink,  more  or  less  telangiectatic  tumors.     Both 


Fig.  586. — Rhabdomyosarcoma  in  a  Child,  The  bladder  is 
opened  from  above,  showing  the  lobulated  mass  of  tumors. 
(From  Claribel  Cone.) 
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ureters  were  distended,  and  there  were  metastases  in  the  lungs   (Figs.   586 

and  587). 

There  was  a  unique  feature  in  the  bladder — a  peculiar  layer  of  striped 
muscle  fibers  of  the  developed  fetal  type,  the  structural  arrangement  of  which 
appeared  to  belong  to  the  original  bladder  wall,  inasmuch  as  they  followed  the 


Fig.  587.— Rhabdomyosarcoma  in  a  Child.  The  tumor  masses  fill  the  cavity  of  the 
bladder,  springing  from  its  base,  while  the  lengthened-out  vagina  is  involved  on  all 
sides.     (From  Claribel  Cone.) 


deposition  of  the  normal  striped  layers  of  the  organ.  These  strands  of  devel- 
oped striped  muscular  fibers  had  no  demonstrable  connection  with  the  invading 
embryonic  cellular  tumor  tissue  found  in  the  deeper  coats  of  the  bladder. 

The  symptomatology  of  tumors  of  the  bladder  in  children  is  well  depicted 
in  one  of  Hiisler's  cases.  A  boy  7  years  old  was  first  observed  by  his  mother 
as  taking  an  unusual  time  to  urinate ;  then  the  urine  began  to  dribble,  and  he 
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complained  of  pricking  and  burning  in  the  glans.  A  month's  time  brought  a 
constant  escape  of  urine,  with  pains  in  the  abdomen,  retention,  and  straining, 
with  occasionally  a  little  bleeding.  The  boy  became  pale  and  had  an  anxious 
expression.  There  was  marked  urinary  infection,  and,  under  an  anesthetic,  a 
movable  tumor  about  the  size  of  a  plum  could  be  felt  bimanually  in  the  bladder. 
He  died  in  three  months,  and  at  the  autopsy  a  tumor  was  found  which  was  at 
first  diagnosed  as  a  papillary  myxoma.  There  was  perforation  of  the  bladder, 
with  peritonitis,  double  hydronephrosis,  and  abscess  of  the  right  kidney.  The 
tumor,  carefully  studied,  proved  to  be  a  rhabdomyoma. 

Often  a  diagnosis  of  stone  in  the  bladder  has  been  made  by  the  family  prac- 
titioner, so  parallel  are  the  symptoms.  In  introducing  the  catheter  a  slight 
resistance,  readily  overcome,  has  been  noticed  repeatedly  at  the  internal  orifice 
of  the  urethra. 

A  bimanual  examination  usually  reveals  the  existence  of  a  large  tumor,  and 
a  small  cystoscope  will  enable  the  clinician  actually  to  inspect  it.  By  emptying 
the  bladder  and  injecting  from  50  to  100  c.  c.  of  a  bismuth  emulsion,  an  X-ray 
picture  will  show  a  large  tumor,  or  group  of  tumors,  standing  out  in  bold  relief 
like  an  island  in  the  opaque  medium.  The  tumor  will  not  be  mistaken  for  a 
stone  if  a  metal  searcher  or  a  wax-tipped  catheter  is  used. 

Treatment. — The  treatment  presents  some  points  of  difference  from  that  of 
such  tumors  in  adults.  First  of  all,  if  the  condition  is  taken  in  hand  early,  be- 
fore cystitis  sets  in  or  the  general  health  breaks  down,  the  prognosis  is  hope- 
ful. A  certain  number  of  these  tumors  are  not  malignant,  and  these  can  be 
extirpated,  either  by  splitting  the  capsule  as  in  a  fibromyoma,  or  by  exci- 
sion well  outside  of  the  pedicle  in  the  case  of  a  pedunculate  tumor.  Again, 
malignant  tumors  are  often  remarkably  pedunculate  in  their  earlier  stages. 
Such  a  growth  should  be  removed  as  radically  as  possible,  and  then  the 
wound  should  be  left  open  for  a  few  massive  treatments  with  radium  (100-200 
mgr.). 

There  is  but  one  avenue  by  which  to  attack  a  vesical  tumor  in  a  child,  and 
that  is  the  suprapubic  route. 


SYMPTOMS. 

The  cardinal  common  symptom  of  bladder  tumors  is  hemorrhage,  first  at 
intervals  extending,  perhaps,  over  months ;  later,  it  increases  in  amount,  as  the 
tumor  grows  in  size  or  as  other  tumors  form,  becoming  more  constant  and  caus- 
ing severe  anemia,  associated,  in  the  malignant  cases,  with  cachexia.    As  the 
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tumor  grows  there  is  increased  difficulty  in  emptying  the  bladder,  and  there 
may  be  frequent  urination. 

A  pedunculate  tumor,  situated  in  the  anterior  part  of  the  bladder,  is  apt 
to  cut  short  the  flow  of  urine,  acting  like  a  ball  and  valve,  or  it  may  press  on 
the  ureter  and  cause  a  hydro-ureter. 

Tn  the  hiter  history  of  neglected  or  inoperable  cases  cystitis  sets  in,  the 
luinor  becomes  necrotic  and  the  infection  spreads  out  into  the  tissues  of  the 

bladder  wall,  followed  by  absorption,  with  extreme 
malaise.  At  the  same  time  the  distressing  tenesmus 
increases  in  severity,  until  not  infrequently  all  the 
urine  escapes  involuntarily.  A  bimanual  examination 
reveals  the  presence  of  a  tumor  in  the  bladder  when  it 
is  very  large  or  when  the  bladder  walls  are  infiltrated. 
A  mass  of  papillomata  feels  softish  to  the  bimanual 
touch. 

There  is  no  marked  tenderness  apart  from  a  cys- 
titis. A  catheter  draws  off  urine  which  is  more  or 
less  bloody,  alkaline,  and  full  of  bacteria  in  the  more 
advanced  cases ;  sometimes  it  contains  little  pieces  of 
tumor  which  have  sloughed  off,  but  which  can  often  be 
distinguished  with  the  microscope.  Unless  the  cathe- 
ter is  carefully  passed  it  may  provoke  considerable 
hemorrhage. 

This  paradoxic  condition  may  be  noted:  Al- 
though the  patient  urinates  often  and  the  bladder  ap- 
pears to  be  intolerant,  it  is  possible  to  inject  from  200 
to  300  c.  c.  of  fluid  into  the  organ  through  the  cathe- 
ter. 

The  only  certain  method  of  making  a  diagnosis  is 
examination  of  the  bladder  through  the  water  cystoscope  (Nitze  and  others)  or 
direct  examination  through  the  open-air  cystoscope  (Kelly).  Through  the  lat- 
ter, the  papillary  tumor  hangs  like  a  bunch  of  grapes,  if  it  is  attached  to  the 
base  or  lateral  wall  of  the  bladder  (Fig.  588).  If  the  pedicle  is  slender  it  may 
pull  out  the  bladder  wall ;  and  can  also  be  easily  handled  and  examined  with 
a  curved,  blunt  instrument.  The  red,  fleshy  papillary  mass  bleeds  easily  if  it  is 
touched  at  all  roughly.  When  the  bladder  is  choked  with  many  tumors  it  may 
not  be  easy  to  recognize  the  individual  ones. 

The  ulcerated  area  of  flat  carcinoma  infiltrating  the  bladder  walls  is  more 
or  less  characteristic  in  its  earlier  stages  and  is  readily  distinguished  from  the 


Fit..  .JNS. — Pedlnculate 
Papilloma  Situated 
Just  in  Front  of 
Right  Ureteral  Ori- 
fice. In  the  knee- 
breast  posture,  with 
air-distended  bladder, 
the  tumor  hung  just 
as  shown.  This  is  an 
admirable  case  for 
treatment  with  the 
electro-cautery  direct- 
ly appUcd  to  its  ped- 
icle. (B.  San.,  June 
15,  1902.) 
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papillary  group  of  tumors.  Any  bossed,  infiltrating,  ulcerating  mass  of  the 
bladder  must  be  looked  upon  as  malignant  until  the  contrary  is  proved  by  the 
removal  of  a  piece  of  tissue  with  a  curette  or  by  actual  incision  down  onto  the 
growth. 


Fig.  589. — X-ray  Picture  of  Bladder  Injected  with  Bismuth  Subnitrate  Suspended 
IN  Water.  Diagnosis:  Papilloma  of  bladder;  note  detail  in  form  and  surface.  AAA 
are  the  tumors;  B  is  the  bismuth;  C,  air  let  into  bladder  before  injecting. 


A  carcinomatous  papilloma  is  to  be  suspected  when  the  base  is  broad  and 
there  is  an  evident  surrounding  infiltration  of  the  bladder  wall.  While  diag- 
nosing, the  surgeon  should  carefully  measure  the  tumor,  using  the  end  of  an 
open  cystoscope  of  known  size  as  his  measuring  rod.  In  a  bladder  more  or  less 
choked  with  papillomata  much  useful  information  can  be  gained  by  injecting 
a  bismuth  emulsion  sufficient  to  distend  the  bladder,  but  not  to  overshadow  the 
papillomata  (Figs.  589  and  590).     An  X-ray  picture  of  this  kind  shows  the 
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niiiount  of  available  space  not  occupied  by  the  papillomata  and  gives  the 
relation  of  the  sound  area  to  the  diseased  portion  of  the  bladder.  One  of  us 
(Kelly)  has  operated  twice  recently  on  cases  worked  out  in  this  way,  which 


Fig.  590. — X-ray  Picture  of  Large  Papilloma  Attached  to  Right  Base  of  Bladder 
BETWEEN  Urethra  and  Ureter.  The  tumor  was  so  large,  and  so  completely  filled 
the  bladder  that  little  could  be  seen  with  the  cystoscope  except  a  great  fleshy  bleed- 
ing mass.  By  injection,  however,  the  bladder  was  found  to  be  capable  of  containing 
400  c.  c.  of  fluid,  while  the  X-ray  shadowgraph  shows  perfectly  that  the  huge  mass  is  at- 
tached by  a  narrow  pedicle  and  that  if  there  are  any  other  implantations  they  must 
be  small.  The  tumor  lies  in  a  shallow  lake  of  iodid  of  silver  emulsion,  which  almost  com- 
pletely surrounds  it;  the  narrow,  dark  streak  on  the  patient's  right  side  shows  that 
the  bladder  wall  is  free  all  the  way  around  to  the  narrow  pedicle.  The  light  area 
which  surrounds  the  tumor  and  the  dark  shadow  of  the  iodid  emulsion  mark  the 
Umits  of  the  bladder  waU,  further  distended  by  air.  A,  papilloma;  B,  silver  emulsion; 
C,  air  circle;  P,  pedicle  of  tumor. 
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appeared  at  first  sight  inoperable  from  the  extent  of  the  disease  as  viewed 
through  the  cystoscope. 

Sometimes  bits  of  tissue  are  passed  with  the  urine  which,  examined  micro- 
scopically, enable  the  clinician  to  diagnose  a  papillary  growth  in  the  bladder, 
but  not  to  decide  whether  the  tumor  is  malignant  or  benign,  inasmuch  as  the 
growth  lies  in  the  deeper  tissues. 

The  discovery  of  a  tumor  in  the  bladder,  if  not  too  advanced,  is  an  indica- 
tion for  prompt  operation.  Every  tumor,  in  the  interest  of  the  patient,  must  be 
labeled  malignant  until  the  contrary  is  proved    after    its  removal. 


TREATMENT. 

The  treatment  of  every  case  of  tumor  of  the  bladder  is  by  eradication  at  the 
earliest  possible  moment.  The  simplest  tumors  of  the  papilloma  group  tend 
to  transformation  into  carcinoma,  and,  therefore,  demand  early  and  radical 
treatment.  If  this  is  true  of  the  simple  pedunculate  forms,  how  much  more  of 
all  forms  which  tend  to  infiltrate. 

For  this  reason  patients  with  a  hematuria  from  an  undetermined  source 
should  be  referred  to  a  specialist  for  exact  diagnosis  and  early  treatment. 
Every  tumor  of  the  bladder  also  demands  radical  treatment ;  half-way  and 
superficial  measures  are  never  in  order  here.  The  tumor  which  has  only  been 
scraped  away  with  finger  nail  or  curette  grows  again  with  surprising  rapidity. 
All  tissues  removed  should  be  subjected  to  a  thorough-going  microscopic  ex- 
amination, to  discover  whether  the  case  is  one  of  simple  papilloma  in  all 
its  parts,  or  whether,  toward  its  base  or  some  other  parts,  there  is  a  change; 
it  is  well  in  the  present  status  of  this  subject  to  preserve  the  tumor  for  fu- 
ture reference.  Also,  every  case  of  bladder  tumor  ought  to  remain  under 
observation  for  several  years  and  submit  to  inspection,  at  first  at  intervals 
of  a  few  weeks,  and  later  every  few  months.  Recurrences  are  far  better 
treated  when  small  than  after  the  growth  has  taken  a  fresh  start  and  made 
much  headway. 

We  refrain  from  quoting  statistics  as  to  final  results  in  operations  for  vesical 
tumors,  as,  on  account  of  the  wide  variations  in  the  skill  of  the  operators  ex- 
ploring this  comparatively  new  field,  they  vary  greatly.  The  mortality  of  a 
suprapubic  extraperitoneal  operation  for  a  papilloma  ought  to  be  next  to  noth- 
ing. The  immediate  risk  of  a  resection  of  the  bladder  for  carcinoma  will  de- 
pend upon  the  technique  of  the  operator  and  the  efficiency  of  the  drainage  in 
case  the  wound  breaks  down.     The  ultimate  result  depends  here,  as  in  other 
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fields,  solely  upon  an  early  operation  and  a  wide  extirpation.     An  advanced 
case  has  but  little  chance  of  a  permanent  recovery. 
The  following  plans  of  treatment  are  available : 

(1)  Transurethral  snaring  or  pinching  off  of  the  tumor,  which  may  be 
associated  with  a  cauterization  of  its  base. 

(2)  Transurethral  destruction  by  high  frequency  current. 

(3)  Application  of  radium. 

(4)  Eemoval  by  operation, 

(a)  by  the  vagina, 

(b)  suprapubic  and  extraperitoneal, 

(c)  transperitoneal. 

(1.)  Snaring  the  tumor  or  pinching  off  a  piece  for  cauterization  is  a 
method  which  has  passed  out  of  vogue  since  the  use  of  the  high-frequency  cur- 
rent 

We  have  treated  papillary  growths  by  injecting  into  the  substance  of  the 
tumor,  through  the  Kelly  open  cystoscope  (No.  12),  about  1-2  c.  c.  of  a  10  per 
cent,  formalin  solution,  which  instantly  coagulates  all  the  contiguous  tissues  and 
causes  a  necrosis.  We  have  also  treated  the  tumor  by  plunging  the  knife  of 
the  galvano-cautery  well  into  its  base,  turning  the  current  and  cooking  it  thor- 
oughly. We  owe  this  method  of  treatment  to  the  remarkable  work  of  Keating- 
Hart,  chief  among  the  pioneers.  It  has  been  especially  developed  in  its  appli- 
cability to  bladder  tumors  by  E.  Beer  (/.  Am.  Med.  Ass.,  1910,  liv,  1768). 
B.  A.  Thomas  has  also  had  considerable  favorable  experience. 

(2.)  High  Frequency  Current. — The  bladder  is  thoroughly  washed  out, 
and  if  the  patient  has  a  cystitis  a  number  of  preliminary  irrigations  are  given ; 
the  urethra  is  then  distended  gradually  until  it  is  easy  to  pass  a  iNo.  12  spec- 
ulum open  cystoscope  (even  8  or  10  will  do).  Alx)ut  25  c.  c.  of  novocain  solu- 
tion are  then  thrown  into  the  empty  bladder,  and  after  10  minutes  the  patient 
is  put  in  the  knee-breast  posture,  the  speculum  introduced,  and  the  bladder 
emptied  with  a  suction  bulb.  The  tumor  is  brought  into  view,  examined  care- 
fully, and  measured  with  the  end  of  the  speculum.  The  pedicle  in  particular 
must  be  studied  to  determine  whether  it  is  broad  or  narrow,  and  the  exact  site 
of  its  attachment  must  be  noted.  The  presence  of  any  other  tumors  must  also 
be  observed. 

The  insulated  simple  copper  stem  made  up  of  6-ply  cable,  or  one  special 
insulated  copper  wire  cut  off  square  at  the  vesical  end,  is  now  introduced  and 
pushed  directly  into  the  tumor.  If  the  pedicle  is  a  narrow  one,  the  application 
can  be  made  there  -with  a  view  to  destroying  it  and  sloughing  it  off.  If  the 
tumor  is  more  or  less  sessile,  then  the  application  should  be  made  to  all  points 
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over  its  periphery  with  the  intention  of  invading  and  destroying  as  much  as 
possible  at  one  sitting. 

The  Oiidin  current,  which  strikes  deeper  into  the  substance  of  the  growth, 
is  turned  on  gradually,  and  the  strength  increased  by  degrees  until  the  patient 
complains  of  some  pain.  A  small  separation  of  the  electrodes,  not  over  an 
Ys  of  an  inch,  is  best.     The  cooking  and  electrolytic  effects  vary  with  the 


Fig.  591. — Demonstration  of  Method  of  Fulguration    through    Air-Distention 

Cystoscope. 


amount  of  current  and  the  length  of  the  exposure,  which  is  from  %  to  a  full 
minute. 

The  operator  ought  first  to  test  out  his  apparatus  and  gain  experience  by 
shaping  a  piece  of  meat  in  the  form  of  a  polyp  and  driving  the  current  into 
this.  It  is  possible  with  a  No.  12  cystoscope  to  hook  the  tumor  away  from  the 
bladder  wall  and  then  introduce  the  positive  pole  also  using  the  D'Arsonval 
current  to  burn  away  the  pedicle.  The  current  sears  the  tissues  so  much  that 
any  serious  hemorrhage  may  be  avoided.  The  current  can  also  be  used  as  a 
styptic  or  palliative  measure  in  checking  hemorrhage.     (Beer.) 

After  the  treatment  of  a  large  tumor,  rest  in  bed  for  a  day  or  two  is  advised. 
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It  is,  on  the  whole,  best  not  to  attempt  to  treat  a  large  tumor  or  a  large  group 
of  tumors  in  this  way.  The  better  plan  is  to  extirpate  the  big  masses  by  a 
suprapubic  operation  and  then  to  follow  up  any  recurrences  with  the  electric 
treatment.  We  would,  however,  make  an  exception  for  a  single  large  tumor  with 
a  small  pedicle.  If  the  tumor  is  small,  the  patient  may  go  about  her  usual  occu- 
pations.   If  the  bladder  is  not  previously  infected  there  may  be  an  aseptic  de- 


FiG.  592. — Destruction  of  Pedicle  op  Artificial  Tumor  by  Direct  Application  of 
Electrodes  on  Opposite  Sides  (D 'Arson val  Current). 

tachment  of  the  mass  of  the  tumor,  leaving  a  small  area  or  button  for  treatment 
next  time.  The  treatments  should  be  given  at  intervals  of  1  to  2  weeks.  A 
tumor  the  size  of  a  marble  can  be  destroyed  in  several  sittings.  Figures  591, 
592  and  593  give  a  general  idea  of  the  application  of  this  remarkable  agent. 

(3.)  Radium. — Radium,  either  in  the  form  of  the  emanation  in  glass  or 
flexible  rubber  tubes  or  as  radium  bromid  in  metal  tubes,  containing  from  50 
to  100  milligrams,  is  of  undoubted  service.  We  have  tested  it  in  some  advanced 
cases  of  malignant  disease  and  witnessed  a  decided  regression. 

It  can  be  applied  through  the  urethra  through  an  open  cystoscope,  the 
radium  tube  being  attached  at  the  end  of  a  rod.  It  is  easy  to  make  repeated 
applications  of  10  or  15  minutes'  duration,  under  the  direct  control  of  the 
light,  while  the  patient  is  in  the  knee-chest  posture. 
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It  is  also  easy  to  apply  the  radium  to  any  particular  part  of  the  base  of  the 
bladder — after  once  locating  the  site  of  the  lesion  by  a  cystoscopic  view — by 
introducing  the  pencil  through  the  urethra,  with  the  patient  lying  on  her  back, 
the  application  being  controlled  by  a  finger  in  the  vagina.  The  simple  metal 
tube  is  used,  protected  with  a  ceHuloid  or  aluminum  cover,  transmitting  beta 
and  aannna  ravs  for  an  hour  or  more  to  the  infiltrated  bladder  walls.     Often 


Fig.  593.— Cooking  Off  the  Pedicle  of  an  Artificial  Tumor.  One  electrode  is  appHed 
to  the  tumor  mass  (a  small  piece  of  beef)  and  the  other  to  the  body  of  the  patient  (a 
large  mass  of  beef  on  a  plate).  The  arrow  points  to  the  shrivelling,  thoroughly  cauter- 
ized pedicle. 


it  will  be  of  value  to  make  a  suprapubic  incision  for  the  introduction  of  the 
radium.  Kadium  cannot  supersede  surgery,  but  it  may  be  used  after  an  appar- 
ently successful  operation  to  destroy  any  invisible  foci  and  enhance  the  chances 
of  a  permanent  recovery,  as  well  as  to  treat  inoperable  cases.  The  hope  of  more 
extensive  value  in  radium  rests  on  the  employment  of  immensely  greater  doses, 
of  from  500  to  1,500  mgr.  ra.  br.  heavily  screened  with  lead  so  as  to  cut  off 
all  but  the  gamma  and  deep,  penetrating  rays. 

(4.)  Removal  by  Operation.- — (a)  Extirpation  of  Vesical  Tumors  by 
THE  Vagina. — This  operation  will  doubtless  be  frequently  undertaken  in  se- 
lected cases  in  the  future.    This  method  recommends  itself,  in  women,  in  tumors 
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of  the  base,  where  the  vaginal  outlet  is  more  or  less  relaxed,  and  the  ureteral  ori- 
fices can  be  distinguished  and  the  ureters  catheterized  so  as  to  protect  them 
from  injury.  The  vagina  can  be  split  with  the  bladder  or  separated  from  it, 
as  in  operating  for  a  cystoccle ;  the  exposed  bladder  is  opened  and  everted  or 


Fig.  594. — Exposure  of  Bladder  by  Means  of  Transverse  Incision  Above  Symphysis. 
The  sldn  is  divided  and  the  forceps  grasp  the  deep  fascia,  exposing  the  recti  muscles, 
with  the  linea  alba  separating  them.  (Trendelenburg's  exposure,  a  cadaver  study  by 
H.  A.  Kelly.) 

pushed  down  into  the  wound  from  above,  and  the  tumor  excised;  the  adjacent 
bladder  walls  can  then  be  brought  snugly  together  by  careful  suturing;  and 
lastly,  the  vagina  is  closed  under  the  bladder.  In  some  favorable  cases  even  the 
vertex  or  other  distant  areas  of  the  bladder  can  be  made  to  present  through  a 
long  longitudinal  incision  in  the  base  of  the  bladder. 

(b)    SiTPEAruBic  ExTRAPERiTOisrEAL   Cystotomy\ — Suprapubic   operation 
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for  the  removal  of  tumors  of  the  bladder  is  advisable  in  all  cases  where  the  papil- 
lomata  are  extensive  and  large,  where  there  is  early  malignant  disease  of  the 
bladder  wall,  6r  the  tumor  cannot  be  reached  through  the  urethra,  as  when  it  is 
lodged  in  a  diverticulum. 


Fig.  595. — Exposure  of  Bladder  by  Means  of  Transverse  Incision  Above  Symphy- 
sis. Linea  alba  divided  and  recti  drawn  apart.  The  bladder  is  inflated  with  air  by 
means  of  the  hand  between  the  thighs  compressing  a  rubber  bulb.  A  transverse  roll 
of  the  peritoneum  which  has  not  been  opened  is  seen  above  the  bladder. 


The  advantages  of  the  extraperitoneal  operation  are  that  in  the  case  of  a 
coincident  cystitis  the  peritoneum  is  not  infected,  and  in  case  of  any  irregular 
or  infected  wound  a  broken-down  incision  will  only  result  in  a  free  drainage 
through  a  suprapubic  opening. 

The  exposure  to  be  described  is  a  modification  of  that  of  Trendelenburg  in 
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1800  (Samml  l-lin.  Vortr.,  Leipzig,  1890,  l^o.  355),  and  advocated  by  Stoeckel 
(Veit's  "Haiidbiich  der  Gyn.,"  19a7,  Band  2,  532). 

The  steps  are  a  transverse  incision  through  skin,  fat,  and  deep  fascia,  about 
an  inch  above  the  pubes.     The  exposed  recti  are  then  pulled  apart  without 


Fig.  596. — Exposure  of  Bladder  by  Transverse  Incision  Above  Symphysis.    The 
bladder  is  now  packed  off  with  2  silk  sutures,  as  shown,  and  divided  transversely. 


cutting  them.  The  space  of  Retzius  is  exposed,  and  the  bladder,  which  is 
now  blown  up  with  air,  comes  readily  into  view.  It,  too,  is  opened  transversely 
and  at  once  affords  a  splendid  view  of  the  entire  interior,  if  the  pelvis  is  well 
elevated  (Figs.  594  and  595). 

In  exposing  the  bladder  the  operator  ought  to  take  the  utmost  care  not  to 
rub  off  or  injure  the  network  of  fibrous  fascia  investing  it  on  all  sides.  In 
closing  the  bladder  the  vesical  walls  are  first  approximated  with  a  continuous 
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suture  of  fine  chromic  catgut,  interlocking  and  reaching  through  the  muscular 
walls  to  the  mucosa.  The  sutures  must  be  passed  close  together  (about  3  mm. 
apart)  so  as  to  prevent  leakage.     After  closing  the  bladder  walls  proper,  the 


Fig.  597. — ^Exposure  of  Bladder  by  Transverse  Incision  Above  Symphysis.  Show- 
ing the  amount  of  room  given  by  the  transverse  opening  of  the  bladder,  without  cut- 
ting the  recti.     The  urethral  and  the  ureteral  orifices  are  clearly  shown. 

fibrous  fascia,  which  has  been  carefully  preserved  for  this  very  purpose,  is  next 
drawn  snugly  over  the  line  of  union  by  an  additional  fine  chromic  gut  suture. 
If  the  bladder  has  been  detached  too  far  from  the  s^>Tnphysis,  one  or  two  sutures 
should  be  placed  through  its  vertex  and  these,  together  with  the  attachment  of 
the  rectus  muscles,  will  hold  it  up  in  better  place  (Figs.  596  and  597). 

The   walls   of   the    abdomen    are    reconstructed    in   the    reverse   order   to 
that    in   which    they    were    incised.      We   use    about    four    mattress    Pagen- 
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Fig.  598. — Am  Distention  of  Bladder  by  Means 
OF  Rubber  Catheter,  Attached  on  the  Out- 
side TO  A  Bulb,  in  the  Operation  op  Supra- 
pubic Cystotomy.  The  bladder  is  not  distended 
until  the  abdominal  wall  has  been  incised.  As  the 
assistant  presses  the  bulb,  the  bladder  rises  up  and 
becomes  a  tense  bag  in  the  incision.  The  peri- 
toneal reflection  is  also  lifted  up  and  usually  clearly 
outhncd.  On  incising  the  bladder  itself,  the  sep- 
arate layers  retract  successively,  as  they  are  sev- 
ered, and  finally  the  bluish,  ghstening  mucosa 
bulges  through  the  opening,  as  shown  in  drawing. 
In  closing  the  bladder  the  most  important  layer 
is  the  perivesical  cellular  tissue,  which  ought  to 
be  disturbed  as  little  as  possible  in  any  vesical 
operation. 


steelier  sutures  to  reunite 
the  fascia  over  the  rectus. 
We  think  it  is  safer  to 
make  a  little  stab  vi^ound 
above  the  symphysis  and 
insert  a  little  protective 
drain  here  for  4  or  5  days. 
The  entire  operation  for 
suprapubic  cystotomy  is 
well  shown  in  Figs.  598- 
602. 

The  method  of  handling 
a  papillary  tumor  is  as  fol- 
lows: A  pedunculate  tumor 
should  be  grasped  with  care 
to  avoid  tearing  its  friable 
tissues.  If  the  tumor  has  a 
pedicle,  this  should  be 
grasped  by  a  forceps  well 
away  from  the  vegetating 
masses,  lifted  up,  and  packed 
off  on  all  sides  (Figs.  603, 
604  and  605).  The  Paque- 
lin  cautery  is  then  used  to 
burn  off  the  tumor,  its  use 
being  continued  for  about  30 
seconds  at  a  cherry-red  heat, 
converting  the  pedicle  of  the 
tumor  into  a  transparent 
parchment-like  band.  This 
serves  also  to  destroy  any 
papillomatous  tissues  invad- 
ing the  pedicle,  and  extends, 
as  it  were,  the  field  of  opera- 
tion out  onto  the  wall  of  the 
bladder,  which]  has  been 
pulled  up.  It  also  serves  to 
check  any  hemorrhage.  Any 
tendency  for  the  leaflets  thus 
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Sutured  wouncL  in 
vault  of  bladder 


scared  to  separate  and  bleed  can  be  checked  with  a  continuous  fine  catgut 
suture. 

When  the  tumor  has  a  broader  base  (Fig.  599),  and  it  cannot  be  lifted  up 
so  as  to  secure  a  wide  pedicle  for  cauterization,  then  we  may  follow  another 
plan  (Figs.  600-G02).  The  vesical  mucosa  is  lifted  up,  so  that  the  entire  base 
of  the  bladder,  if  need  be,  is  drawn  well  up  into  the  wound  and,  even  in  a  favor- 
able case,  well  out  onto  the  wound  and 
under  the  growth ;  the  entire  mucosa  is 
separated  in  this  way  by  a  blunt  dissec- 
tion. Any  penetrating  vessels  can  be 
caught  before  cutting  and  tied.  If  the 
tumor  is  malignant,  then  the  whole 
thickness  of  the  bladder  wall  must  be 
cut  through  at  a  considerable  distance 
from  the  infiltrated  margins.  After 
such  an  incision  the  vessels  are  care- 
fully ligated  and  the  walls  reunited 
from  side  to  side  by  a  series  of  inter- 
rupted or  continuous  chromic  gut  su- 
tures. We  have  seen  the  urethra 
fringed  with  the  papillary  growths,  in 
one  case  extending  well  down  into  its 
lumen.  When  not  malignant,  they  can 
be  removed  in  this  situation  by  traction, 
everting  the  mucosa  into  the  bladder 
and  passing  sutures  to  hold  it  before 
cutting  it.  The  muscular  tissues  are  laid  bare,  but  are  at  once  covered  again 
with  the  transplanted  mucous  membrane.  Again  we  have  freely  burned  off  a 
collarette  of  tiunors  at  the  urethral  orifice.  Thej  did  not  return  and  the  pa- 
tient remained  well. 

When  a  ureteral  orifice  is  involved  to  such  an  extent  that  the  mass  cannot 
be  dissected  away  without  risk  of  closing  the  opening  in  the  subsequent  sutur- 
ing, one  may  then  resort  to  Legueu's  plan  of  passing  a  catheter  up  the  ureter 
and  then  dissecting  it  free  on  all  sides.  With  the  stiff  catheter  in  its  lumen, 
the  ureter  can  then  be  pulled  out  and  dissected  up  as  far  as  necessary,  ampu- 
tated, and  sutured,  projecting  into  the  bladder  at  any  desired  point  posterior 
to  its  normal  embouchure.  The  wound  made  by  the  excision  is  then  easily 
closed  with  catgut  sutures  (Figs.  606  and  607).  With  a  short  proctoscope, 
2.5  cm.  in  diameter,  and  a  good  light,  one  should  inspect  all  parts  of  the  blad- 


FiG.  602. — Final  Step  in  Operation 
Shown  in  Preceding  Figures.  The 
posterior  wall  of  the  bladder  is  released 
and  has  dropped  back  into  place,  while 
the  suprapubic  opening  is  being  closed 
with  figure-of-eight  stitches. 


Fig.  603. — Exposure   of   Pedunculate   Papilloma   Near   Right  Ureteral  Orifice 
THROUGH  Suprapubic  Incision.     (Mr.  B.,  San.,  Oct.  26,  1909.) 


Fig.  604. — Removal  of  Papilloma  Shown  in  Last  Figure  by  Clamp  and  Cautery 
Method.  The  bladder  wall  is  carefully  protected  with  gauze;  the  heavy  clamp 
catches  and  crushes  the  pedicle  of  the  papilloma,  which  has  been  greatly  lengthened 
by  an  upward  pull.  The  papilloma  is  severed  from  its  connections  by  the  cautery, 
as  shown  in  figure,  and  the  stump  thoroughly  charred. 
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der  walls  to  observe  any  little  tumors  just  sprouting.     After  extirpating  all 
the  tumors,  it  is  our  custom  to  follow  a  plan  recommended  by  one  of  us  (Bur- 

nam)  and  flood  the  interior  of  the 
bladder  with  pure  alcohol  to  destroy 
any  abnormal  epithelial  cells  which 
might  remain  and  become  attached 
to  it,  forming  a  nucleus  of  a  new 
growth.  We  believe  in  closing  the 
bladder  completely  in  these  cases 
and  draining  with  a  mushroom  cathe- 
ter through  the  urethra.  The  blad- 
der is  kept  sweet  by  irrigating  twice 
a  day  with  a  warm  boric  acid  solu- 
tion, and  throwing  in  one  or  two 
ounces  of  a  nitrate  of  silver  solution 
(1-1,000). 

(c)  Tbanspekitoneal,  Cystot- 
oiMY. — F.  D.  Harrington  {Ann. 
Surg.,  1893,  xviii,  408)  first  de- 
scribed a  method  of  operating  upon 
the  bladder  in  a  bad  case  of  chronic 
cystitis,  by  opening  the  peritoneum  from  umbilicus  to  pubes,  with  the  pelvis 
elevated,  and  then  packing  off  the  surrounding  abdominal  cavity  and  opening 


Fig.  605. — Appearance  of  Bladder  at 
Close  of  Operation  Pictured  in  Pre- 
ceding Drawings.  The  pedicle  is  con- 
verted into  a  thin,  almost  translucent 
ribbon.  Three  weeks  later,  cystoscopic 
examination  showed  such  perfect  heal- 
ing that  no  scar  could  be  found. 


Fig.  606.— Completion  of  Suprapubic  Operation  for  Removal  of  Vesical  Tumor. 
The  growth  has  been  excised.  The  closure  of  the  bladder  is  made  by  up  and  down 
in  place  of  transverse  sutures.     (See  next  figure.) 
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the  bladder  freely,  cutting  directly  through  its  peritoneal  surface  for  the  pur- 
pose of  doing  any  intravesical  operation. 

The  reasons  for  adopting  this  new  approach  to  the  interior  of  the  bladder 
are  expressed  by  the  author  in  the  following  words :  "All  of  these  (suprapubic 
extraperitoneal)  methods  are  imperfect  and  give  the  surgeon  only  a  limited 
view  of  the  bladder.     If  we  wish  to  demonstrate  the  bladder  on  the  cadaver  in 


Fig.  607. — Completion  op  Suprapubic  Operation  for  Removal  of  Vesical  Tumor. 
The  first  suture  tied  and  additional  ones  placed,  as  shown.     (See  previous  figures.) 


the  clearest  possible  manner,  we  do  it  by  laparotomy.  .  .  .  The  superiority 
of  the  intraperitoneal  over  the  suprapubic  incision  as  a  means  of  reaching  and 
operating  upon  the  interior  of  the  bladder  is  very  decided.  .  .  .  Through 
the  peritoneal  incision  the  cut  edges  of  the  bladder  can  be  drawn  up  toward  the 
surface  and  even  outside  the  abdominal  walls"  (Figs.  608  and  GOO). 

Dr.  Charles  H.  Mayo  (Aim.  Surg.,  1908,  xlviii,  105),  commenting  upon 
the  frequent  failures  in  operations  upon  the  bladder  for  tumors,  quoting  Wat- 
son's statistics,  strongly  advocates  the  transperitoneal  operation  for  extensive 
exsective  operations  as  affording  an  opportunity  of  doing  a  more  thorough  and 
radical  operation. 

Dr.  E.  S.  Judd  (/.  Am.  Med.  Ass.,  1912,  lix,  1788),  in  a  table  of  114 
operations,  gives  32  as  transperitoneal,  leaving  out  those  cases  which  were  found 
to  be  inoperable  and  5  others.  There  remained  33  operated  upon  by  the  supra- 
pubic extraperitoneal  method ;  in  other  words,  in  the  hands  of  the  distinguished 
clinicians  at  Rochester,  the  Harrington-Mayo  transperitoneal  operations  in- 
clude about  50  per  cent,  of  the  cases. 

We  think,  then,  that  it  is  safe  to  conclude  from  these  eminent  authorities 
that  when  the  disease  involves  the  peritoneal  portion  of  the  bladder,  or  when  it 
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is  easier  to  extirpate  it  by  cutting  boldly  into  the  peritoneum  and  treating  the 
affected  area  entirely  irrespective  of  the  peritoneum,  we  ought  to  adopt  this 
plan.  This  applies  with  especial  force  to  the  male  bladder.  However,  let  us 
express  our  conviction  that  with  a  transverse  incision  in  the  abdominal  walls 
and  another  wide  one  in  the  bladder,  all  excuse  for  doing  a  transperitoneal 


j.H.'ma.i 


Fig.  608.— Closure  of  Transperitoneal  Opening  in  Bladder.  I.  Shows  the  peritoneal 
surface  of  the  male  bladder  and  the  method  of  closing  the  bladder  wound  by  inverting 
the  bladder  edges  by  means  of  the  Connell  sutures.  (Harrington's  operation.  Charles 
H.  Mayo,  Ann.  Surg.,  1908,  xlviii,  105.) 
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Fig.  609. — Closure  of  Transperitoneal  Opening  into  Bladder.  II.  Showing  the 
closure  of  the  first  layer  of  sutures  by  means  of  the  Gushing  rectangular  suture.  (Har- 
rington's operation.    Charles  H.  Mayo,  Ann.  Surg.,  1908,  xlviii,  105.) 

operation,  because  it  affords  more  room  and  makes  the  parts  more  accessible, 
is  taken  away. 

In  the  female  bladder  we  have  an  organ  peculiarly  favorably  placed  for 
extensive  operations  and  for  subsequent  protection  from  the  dissemination  of 
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any  infectious  materials  by  the  suturing  of  the  round  ligaments  and  the  uterus 
across  the  lower  abdomen  from  side  to  side,  completely  sequestering  the  anterior 
portion  of  the  pelvis  from  the  rest  of  the  abdomen. 

Treatment  of  Carcinoma. — The  methods  of  treating  a  carcinoma  of  the 
bladder  are : 

( 1 )  To  let  all  advanced  cases  alone,  except  for  the  establishment  of  a  per- 
manent vaginal  or  suprapubic  drain  to  relieve  symptoms. 

(2)  To  extirpate  the  disease  by  a  wide  resection  of  the  bladder  wall; 

(3)  To  extirpate  the  bladder  completely  with  implantation  of  the  ureters 
elsewhere. 

1.  The  best  that  can  be  done  where  the  disease  is  widespread  is  to  wash 
the  organ  out  repeatedly  with  a  warm  1-2  per  cent,  carbolic  acid  solution  or 
permanganate  of  potash  1-1,000,  or  a  simple  boric  acid  solution.  If  the  patient 
suffers  much  strangury  one  can  then  inject  novocain  (2  per  cent.)  into  the  sep- 
tum, and,  beginning  with  the  external  urethral  orifice,  divide,  first  the  urethro- 
vaginal and  then  the  vesico-vaginal  septum,  making  a  common  cloaca  of  vagina 
and  bladder. 

2.  In  extirpating  the  disease  by  resecting  the  bladder,  several 
methods  must  be  considered:  operation  by  the  vagina,  a  transperitoneal  opera- 
tion, or  a  suprapubic  extraperitoneal  one. 

In  a  carcinoma  at  the  base  of  the  bladder  in  a  multipara,  where  there  is  but 
little  infiltration,  a  satisfactory  exposure  can  be  obtained  by  making  an  inverted 
T-shaped  incision  through  the  interior  vaginal  wall  followed  by  the  dissection 
of  the  vagina  from  the  bladder  on  all  sides,  as  well  as  the  dissection  of  the 
bladder  from  the  cervix  of  the  uterus,  as  in  a  cystocele  operation.  The  operator 
may,  if  necessary,  open  the  peritoneum  widely  to  facilitate  pulling  the  bladder 
down,  when  it  can  be  resected  on  all  sides.  A  preliminary  catheterization  of 
both  ureters  will  make  it  safer  and  reassure  the  operator  when  he  is  passing  the 
sutures.  The  resected  bladder  can  be  closed  with  two  layers  of  running  sutures 
of  fine  chromic  gut  and  the  vaginal  wall  closed  as  in  an  extensive  fistula  opera- 
tion. 

In  making  an  extraperitoneal  suprapubic  operation,  the  miode  of  access  to 
the  bladder  is  the  same  as  outlined  under  papilloma.  The  resection  of  the 
bladder  is  in  all  respects  like  the  same  operation  for  an  ulcerated  area  described 
under  the  operative  treatment  of  cystitis,  only  the  incisions  ought  to  be  made 
two  cm.  wide  of  the  diseased  area  and  carried  boldly  through  all  the  coats  of 
the  bladder. 

The  preliminary  cystoscopic  examination  has  showed  where  the  growth  is 
located.    This  determines  to  some  extent  the  direction  of  the  incision  into  the 
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vertex  to  expose  the  neoplasm.  A  preliminary  disinfection  of  the  diseased 
area,  as  soon  as  exposed,  with  absolute  alcohol,  is  a  good  plan.  The  incision 
ought  to  be  made  so  as  to  circumscribe  a  superior  lateral  or  posterior  growth  by 
the  simple  continuation  of  the  opening  above.  This  avoids  lines  of  incision 
crossing  each  other  or  joining  at  obtuse  angles. 

When  a  ureter  is  involved,  it  must  be  boldly  dissected  out  and  reimplanted 
in  the  posterior  portion  of  the  bladder.  Any  actively  bleeding  vessels  should 
be  clamped  during  the  excision  and  then  tied  with  catgut.  If  the  operation 
has  been  long  and  trying  for  the  patient,  and  the  operator  wants  to  close  up  as 
rapidly  as  possible,  he  will  probably  elect  to  nse  interrupted  chromic  catgut 
sutures,  including  all  layers.  A  more  leisurely  and  perfect  closure  will  be 
made  by  using  a  continuous  suture,  the  separate  points  passed  about  3  mm. 
apart. 

If  the  tissue  surrounding  a  tumor  at  the  base  has  been  exposed  to  infection 
during  the  enucleation,  a  stab  wound  into  the  vagina  and  a  small  drain  will 
take  care  of  it.  In  most  cases  a  liberal  suprapubic  drain  must  be  provided  to 
facilitate  cleansing  the  bladder  during  the  healing  process.  Such  a  case  should 
always  remain  under  the  surgeon's  observation ;  if  there  is  recurrence,  the  only 
possible  hope  lies  in  a  massive  dose  of  radium  best  given  by  a  suprapubic  open- 
ing. 

3.  Total  extirpation  of  the  bladde  r. — ^When  the  malignant 
disease  is  too  extensive  to  permit  a  resection  of  the  bladder,  and  yet  has  not 
apparently  extended  beyond  it,  then  the  proposition  may  be  made  to  a  patient 
anxious  to  prolong  life  to  submit  to  a  total  extirpation  of  the  bladder. 

Watson  ("Genito-Urinary  Diseases,"  Watson  and  Cunningham,  1908,  i, 
520)  collected  38  cases,  from  the  first  by  Bardenheuer  in  1887  to  one  by  Garre 
in  1907,  which  he  tabulates.  Of  these,  19  died  from  the  operation,  one  lived  15 
years,  and  another  6  years. 

It  is  Watson's  preference  to  do  a  preliminary  nephrotomy  to  settle  the 
question  of  renal  drainage  before  the  extirpation.  Others  have  implanted  the 
ureters  into  the  loin.  Bardenheuer  simply  cut  off  the  ureters  and  left  them  in 
the  wound  below.  Pawlik  implanted  the  ureters,  as  a  preliminary  step,  into 
the  vagina,  which  he  subsequently  converted  into  a  urinary  reservoir  by  adapt- 
ing the  amputated  urethra  to  its  orifice.  Others  have  turned  the  ureters  into 
the  rectum.  We  think  in  a  woman  the  best  plan,  after  deciding  how  to  deal  with 
the  ureters,  is  to  inject  pure  alcohol  into  the  bladder  and  to  leave  it  there  to 
sterilize  it  in  case  it  is  opened.  The  effort  should  be  made,  however,  to  com- 
plete the  extirpation  without  cutting  into  the  bladder  until  it  is  amputated  in 
its  urethral  portion.     Then  open  the  abdomen  by  the  usual  incision  and  incise 
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the  peritoneum  from  one  round  lip  to  the  other,  beginning  afterward  to  detach 
the  bladder  from  the  uterus  and  the  vagina  as  far  downward  and  forward  as 
possible  in  the  median  line.  Stripping  up  the  bladder  at  the  sides,  the  tissues 
tend  to  gather  themselves  into  a  bundle  at  each  lateral  angle  where  the  vesical 
vessels  are  found.  These  are  ligated  in  a  mass  and  detached,  and  the  bladder 
pulled  forward  and  upward,  until  at  last  it  adheres  only  by  its  urethral  por- 
tion, which  is  doubly  clamped  and  divided,  completely  freeing  the  organ,  Kow 
sterilize  the  end  of  the  urethra  and  invert  it  on  itself  with  a  suture.  A  drainage 
opening  in  the  vagina  will  take  care  of  secretions.  The  uterus  and  round  lip 
can  be  stitched  to  the  anterior  abdominal  wall,  so  as  to  sequester  the  field  of 
operation  from  the  abdominal  cavity  at  large. 


CHAPTER    XXXVIII. 

NEUROSES   OF  THE  BLADDER. 

Under  this  blanket  name  are  gi'ouped  many  functional  disturbances  of  the 
bladder  independent  of  visible  organic  alteration  and  presumably  arising  from 
pathologic  changes  in  or  stimulations  of  the  nerves  and  centers  in  cord  and 
brain  which  control  the  action  of  the  bladder.  These  functional  abnormalities 
may  concern  the  sensory  nerves  or  the  motor  nerves  or  both.  They  are  quite 
common  with  many  of  the  organic  diseases  of  the  bladder.  Among  the  sensory 
disturbances  are  pain,  both  independent  of  and  during  the  act  of  micturition, 
and  increased  or  decreased  impulse  to  empty  the  bladder  in  micturition. 
Among  the  motor  disturbances  are  incontinence  of  urine,  true  or  paradoxical, 
and  retention  of  urine,  partial  or  complete. 

Information  as  to  the  nature  and  cause  of  many  of  these  disturbances  is  still 
greatly  wanting,  in  spite  of  the  fact  that  nearly  all  of  the  conditions  have  been 
recognized  and  described  since  the  very  beginning  of  medical  literature.  Under 
chapter  headings  can  be  found  each  year  in  the  "Jahresbericht  ueber  die  Fort- 
schritte  auf  dem  Gebiete  der  Geburtshilfe  und  Gyniikologie,"  a  long  list  of 
references  to  literature  which  is  more  or  less  valuable.  One  of  the  best  general 
considerations  is  that  of  v.  Frankl-Hochwart,  "ITandbuch  der  Urologie,"  Frisch 
und  Zuckerkandl,  1905,  ii,  777-871. 

Pathology. — The  pathology  of  the  condition  is  imperfectly  understood. 
Many  of  the  graver  diseases  of  the  spinal  cord,  notably  tabes,  syringomyelia, 
and  multiple  sclerosis,  often  occasion  the  vesical  symptoms  under  consideration. 
They  are  met  with,  likewise,  in  paresis,  brain  tumor,  idiocy,  and  other  troubles 
of  the  cerebrum.  It  is  often  difficult  in  these  pathologic  conditions  of  the  ner- 
vous system  to  determine  whether  the  vesical  symptoms  are  directly  due  to 
them  or  whether  they  cause  trophic  and  other  disturbances  of  the  bladder,  with 
resultant  gross  anatomical  lesions  of  the  organ,  and  these  latter  give  rise  to  the 
symptoms. 

In  addition  to  the  organic  diseases  of  the  spinal  cord  and  brain  and  injuries 
of  these  structures,  there  are  many  cases  associated  with  neurasthenia,  hysteria, 
and  epilepsy  and  some  independent  of  any  recognizable  cause.     The  sensory 
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disturbances  are  frequently  dependent  on  some  disease  of  the  bladder  wbicb  has 
disappeared  but  left  an  impress  on  the  nerves  of  the  mucous  membrane.  Of 
all  causes  gonorrhea  is  undoubtedly  the  most  frequent,  in  both  the  female  and 
the  male.  Frequency  of  voiding,  pollakiuria,  retentions  of  a  non-mechanical 
nature,  and  incontinence  arc  often  dependent  upon  psychical  influences.  This 
is  particularly  true  of  the  enuresis  of  childliood. 

Diagnosis. — In  the  diagnosis  of  a  functional  disturbance  in  contradistinction 
to  an  organic  disease,  it  is  most  important  that  a  complete  and  most  careful 
exclusion  of  the  latter  be  made.  This  is  accomplished  by  complete  systematic 
urological,  and  finally  general  examination.  It  should  be  remembered  in  this 
connection  that  the  bladder  is  one  of  the  most  sensitive  organs  to  reflex  influ- 
ence in  the  entire  body.  Small  lesions  about  the  rectum  often  completely  upset 
the  normal  physiologic  activity  of  the  bladder,  as  is  frequently  observed  after 
operation  for  hemorrhoids  or  treatment  of  a  fistula.  In  some  cases  in  children 
hypertrophied  tonsils  and  adenoids  which  interfere  vs^ith  breathing  seem  to  be 
the  causes  of  enuresis.  Various  diseases  of  the  sexual  organs,  such  as  phimosis, 
adherent  clitoris,  etc.,  frequently  occasion  the  trouble. 

It  is  most  important,  as  a  preliminary  to  the  present  consideration,  for  the 
reader  to  carefully  review  the  facts  of  the  normal  physiology  of  the  bladder, 
which  are  given  in  Chapter  V.  For  the  sake  of  convenience,  we  propose  to 
treat  the  condition  under  the  headings  of  Sensory  Disturbances,  Incontinence, 
Eetention,  and  Enuresis,  briefly  referring  to  the  general  facts  in  tabes,  paresis, 
neurasthenia,  and  hysteria. 


SENSORY   DISTURBANCES. 

The  sensory  disturbances  of  the  bladder  are  those  of  pain  and  those  con- 
nected with  changes  in  the  impulse  to  empty  the  bladder. 

Pain  in  the  bladder,  so  common  in  organic  diseases,  notably  cystitis,  is  com- 
paratively rare  where  there  is  no  disease  of  the  organ.  In  tabes  there  are 
patients  who  have  crises  of  pain  referable  to  the  bladder.  So  many  tabetic 
bladders,  however,  show  organic  lesions  that  it  is  difficult  to  tell  whether  the 
pain  is  primarily  due  to  the  spinal  disease  or  to  the  secondary  bladder  lesions. 
iN'ot  infrequently  in  the  female  disturbance  in  the  bladder  is  met  with  in  asso- 
ciation with  disease  of  the  internal  genital  organs.  We  see  every  year  several 
patients  whose  sole  complaint  is  discomfort  and  pain  in  the  bladder,  usually 
aggravated  on  micturition,  but  without  pollakiuria  and  with  no  demonstrable 
lesions  of  either  the  bladder  or  the  nervous  system.    The  pain  in  some  of  these 
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cases  is  very  great,  in  others  merely  an  annoyance,  described  as  a  dull  ache. 
Occasionally  an  arthritis  of  the  spinal  vertebrae  can  be  demonstrated  by  a  skia- 
gram. Many  of  these  patients  have  had  a  history  of  gonorrheal  infection.  The 
treatment  is  generally  most  unsatisfactory.  Strong  applications  through  the 
cystoscope,  such  as  10  per  cent,  silver  nitrate,  to  the  trigonum  afford  temporary 
relief,  but  rarely  anything  permanent.  We  have  some  patients  who  come  in 
for  these  applications  every  two  or  three  weeks  and  continue  them  for  years. 
Both  the  faradic  and  galvanic  currents,  as  well  as  diathermie,  are  occasionally 
of  benefit.  The  application  of  hot  water  bags  at  night  may  aid  the  sufferer  in 
securing  much-needed  rest.  Occasional  success  with  the  X-ray  is  reported.  Our 
own  experience  with  this,  as  well  as  with  radium  radiation,  has  not  been  en- 
couraging. In  some  cases  which  have  persisted  for  years  there  ultimately  re- 
sults spontaneous  improvement.  It  should  be  remembered  that  the  trouble, 
usually  seen  in  a  neuropathic  person,  tends  to  produce  marked  mental  depres- 
sion. One  case  of  our  own,  a  most  excellent  woman,  after  complete  failure  to 
secure  relief,  having  had  the  trouble  several  years,  committed  suicide. 

A  much  more  frequent  disturbance  is  that  where  the  impulse  to  void  is  more 
acute  and  the  number  of  micturitions  consequently  increased.  The  name  polla- 
kiuria  was  applied  to  this  condition  by  Dieulafoy.  l^ormally,  the  frequency  of 
micturition  varies  greatly  with  heredity,  habit,  social  convenience,  age,  and  sex. 
Children  void  more  frequently  than  adults,  and  men  oftener  than  women. 
Voiding  is  more  frequent  by  day  than  by  night.  More  than  seven  micturitions 
in  the  twenty-four  hours  should  be  considered  abnormal  in  an  adult.  It  is 
necessary  to  separate  carefully  the  cases  of  true  pollakiuria  from  those  depen- 
dent on  polyuria.  V.  Frankl-Hochwart  (loc.  cit.)  mentions  the  case  of  a  child 
troubled  in  this  way  who  had  been  for  several  years  in  an  orphans'  asylum. 
It  was  found  that  a  well-meaning  attendant  had  insisted  on  the  little  fellow 
drinking  enormous  quantities  of  water ;  changing  this  habit  cured  the  trouble. 
In  all  such  cases  it  must  be  carefully  determined  that  there  is  no  diabetes, 
diabetes  insipidus,  or  chronic  interstitial  nephritis.  In  some  patients  the  fre- 
quency is  the  only  symptom.  In  many  there  are  burning  and  pain  in  the  act 
of  voiding.  This  latter  condition  has  been  given  the  name  "irritable  bladder." 
The  condition  is  dependent  as  a  rule  upon  abnormal  sensibility  of  the  nerves  of 
the  bladder  either  at  their  ending  or  at  some  point  in  their  course.  With  this 
anatomical  basis  a  number  of  conditions  bring  about  the  disturbance  which 
would  not  cause  it  in  a  healthy  adult.  It  seems  that  in  adult  women  and  men 
the  commonest  single  cause  for  the  condition  is  gonorrhea,  which  has  healed  but 
left  this  miserable  reminder  of  its  former  presence.  There  are,  however,  many 
cases  in  which  there  is  no  evidence  whatever  of  there  having  been  such  an  infec- 
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noil,  or  any  infection  whatsoever.  Many  healed  tuberculous  bladders  present 
the  same  tendency.  With  these  patients  very  slight  alterations  in  the  acidity  of 
the  urine  are  enough  to  excite  trouble.  Disturbances  in  remote  organs — for 
example,  in  exophthalmic  goiter — cause  the  condition.  It  is  also  a  very  com- 
mon reflex  from  diseases  of  the  rectum,  hemorrhoids,  fissure,  etc.,  as  well  as 
from  the  genital  organs.  It  is  often  the  initial  symptom  of  tabes,  of  general 
paresis,  and  of  other  degenerative  diseases  of  the  central  nervous  system.  As 
a  purely  psychic  disturbance  it  is  most  common  both  in  those  definitely  insane 
and  those  classed  as  psychasthenics  and  neurasthenics.  The  majority  of  this 
class  of  patients  are  more  troubled  by  day  than  by  night,  and  under  excite- 
ment than  when  quiet.  Many  of  them  have  associated  fixed  ideas  which  bring 
on  the  impulse  to  void.  Many  patients  cannot  pass  a  urinal  or  hear  run- 
ning water  without  voiding,  and  are  usually  made  worse  by  the  thought  that 
they  are  under  some  constraint  or  necessity  which  prevents  their  attending  to 
the  urgency.  Paget  quotes  the  case  of  a  minister  who  regularly  catheterized 
himself  before  his  sermon  in  order  to  be  sure  that  the  bladder  was  entirely 
empty ;  failing  to  do  this,  he  invariably  had  to  interrupt  the  discourse.  Such 
patients  are  almost  always  melancholic  and  have  their  minds  constantly  on  their 
trouble.  A  variance  from  this  frequency  of  voiding  is  met  with  in  those  cases 
in  which  there  is  difficulty  in  starting  to  void  with  cramping  pains  and  inabil- 
ity to  empty  freely  the  last  few  c.  c.  These  little  troubles  assume  enormous 
proportions  in  the  minds  of  the  patients.  When  a  patient  presents  himself  to 
the  physician,  or  when  a  little  child  is  brought  in  by  his  parents,  it  is  evident 
that  most  careful  consideration  should  be  given  the  condition.  A  searching 
urological  examination  is  absolutely  necessary.  General  diseases  such  as  dia- 
betes, exophthalmic  goiter,  etc.,  must  be  excluded ;  the  rectum,  the  throat,  the 
genital  organs,  and  all  other  places  where  reflex  irritations  might  start  must  be 
investigated.  I^ot  less  important  is  a  careful  consideration  of  the  patient's 
habits,  social  conditions,  and  mentality. 

Treatment. — The  treatment  is  largely  dependent  on  the  cause.  Where  the 
central  nervous  system  is  involved,  the  treatment  should  be  directed  toward 
this.  Any  small  local  disturbance  which  is  causing  irritation  in  any  part  of 
the  body  should  be  attended  to;  this  is  especially  true  of  rectal  fistula  and 
fissures.  The  habits  should  be  regulated  so  that  the  urine  is  kept  bland ;  that 
is,  water  should  be  taken  in  moderation,  acids  avoided,  and  some  mild  alkali- 
producer  like  potassium  citrate  given.  It  is  rare  in  cases  of  pollakiuria  to  find 
any  alteration  in  the  bladder  capacity  by  fluid  measurement.  As  a  rule,  the 
urethra  and  the  bladder  are  quite  sensitive.  We  have  had  little  or  no  benefit, 
in  most  cases,  either  from  dilatation  of  the  bladder  or  of  the  urethra.     In  those 
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cases  which  depend  on  an  old  gonorrheal  infection  benefit  is  sometimes  obtained 
by  applying  10  per  cent,  silver  nitrate  to  the  urethral  and  trigonal  areas.  We 
have  a  patient  now  nnder  observation  where  this  condition  is  present,  and  where 
there  is  relief  for  a  week  after  each  application.  If  there  is  a  little  granulation 
or  polyp  in  the  urethra,  its  removal,  coupled  with  complete  assurance  of  cure,  is 
of  help,  as  we  have  proven  in  several  cases.  Great  care  should  be  exercised, 
however,  in  promising  relief,  as  in  most  cases  it  will  not  come  and  disappoint- 
ment renders  the  patient  worse.  As  a  rule,  local  treatments  should  not  be 
employed ;  they  tend  to  focus  the  patient's  already  too  concentrated  attention 
upon  the  disease.  The  patients  react  well,  as  a  rule,  to  suggestion  and  thorough 
psychic  control.  We  have  one  patient  who  stayed  well  for  several  months  sim- 
ply from  having  a  special  corset  fitted  upon  her  with  the  assurance  that  it  would 
give  her  the  desired  effect.  Sad  to  say,  however,  only  too  many  of  these  unfor- 
tunates show  recurrences. 
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Under  the  headings  of  Urinary  Fistula  and  Abnormalities  of  the  Urinary 
Organs  in  other  sections  of  this  work  the  conditions  of  traumatism  or  mal- 
development  which  lead  to  incontinence  of  the  urine  are  dealt  with.  Here  we 
are  dealing  with  incontinence  due  to  improper  functioning  of  the  bladder.  True 
incontinence  is  a  condition  in  which  the  bladder  no  longer  acts  as  a  reservoir 
but  allows  the  urine  to  flow  continuously  out  of  it;  false  incontinence,  the  so- 
called  paradoxical  incontinence,  is  due  to  the  overdistended  bladder  allowing 
the  urine  to  dribble  continuously  from  it.  This  is  the  condition  commonly 
met  with  in  injuries  of  the  spinal  cord,  sometimes  in  tabes  and  in  enlarged 
prostate. 

For  practical  convenience  in  presenting  the  matter,  it  is  well  to  separate 
incontinence  in  adults  from  that  in  children,  which  we  will  consider  under  the 
heading  Enuresis. 

There  are  two  distinct  types  of  true  incontinence;  the  first,  which  is  quite 
rare  except  in  adult  females  who  have  birth  injuries,  is  dependent  on  a  com- 
plete lack  of  tonicity  in  the  sphincter  muscle  of  the  bladder — the  urine  simply 
running  through;  in  the  second  the  urine  accumulates  but  is  involuntarily 
passed  and  the  bladder  completely  emptied — this  simulates  normal  urination 
in  every  way  except  that  it  is  not  under  the  control  of  the  will.  The  gross 
diseases  of  the  central  nervous  system,  which  lead  to  incontinence,  are  trans- 
verse myelitis.  Pott's  disease,  tabes,  and  paresis.     The  trouble  is  also  frequently 
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met  with  in  hysterics  and  psychasthenics.  The  diagnosis  rests  on  a  careful 
local  and  general  examination. 

When  there  is  reason  to  believe  there  is  incontinence  due  to  prolapse  of  the 
bladder  wall  or  lack  of  tonicity  of  the  sphincter,  an  operation  is  indicated.  The 
ordinary  anterior  colporrhaphy  is  not  efficient.  Many  operative  procedures, 
such  as  those  of  Pawlik  and  Duret,  which  consist  in  narrowing  the  urethra, 
either  in  its  whole  length  or  its  external  meatus,  or  that  of  Gersuny,  which  is 
essentially  a  torsion  of  the  urethra  through  an  angle  of  180°,  or  that  of  Albar- 
rau,  which  transplants  the  urethra  up  near  the  clitoris,  are  useful.  An  invari- 
ably satisfactory  procedure  is  that  which  consists  in  a  suturing  of  the  sphincter 
vesica^;  it  can  either  be  combined  with  anterior  colporrhaphy  or  done  alone. 
This  procedure,  which  has  been  used  by  one  of  us  (Kelly)  for  a  number  of 
years,  and  with  great  success,  was  reported  by  him  in  the  Urologic  and  Cuta- 
neous Review,  1913,  xvii,  1.     We  quote  this  report  in  full: 

"There  is  a  peculiar  form  of  incontinence  of  urine  in  women  which  either 
follows  childbirth  or  comes  on  about  middle  age,  and  is  not  associated  with  any 
visible  lesion  of  the  urinary  tract.  Sometimes  the  most  suggestive  picture  that 
can  be  seen  by  cystoscope  is  a  gaping  internal  sphincter  orifice  which  closes 
sluggishly.  In  the  incontinence  which  comes  on  at  about  40  years  or  over  the 
patient  usually  first  notices  the  occasional  escape  of  a  few  drops  of  urine  as  she 
makes  some  unusual  exertion.  This  grows  worse  until,  at  last,  a  little  urine 
runs  out  whenever  she  coughs,  laughs,  sneezes,  lifts  anything,  or  steps  up  high. 
The  condition  may  finally  become  so  bad  that  the  underclothes  are  constantly 
wet  and  soiled  with  the  malodorous  secretions. 

'"For  a  long  time  surgeons  have  tried  to  relieve  this  condition  by  a  variety 
of  operations,  some  of  them  more  or  less  bizarre,  designed  to  act  upon  the  ex- 
ternal urethral  orifice  by  contracting  it,  or  to  resect  the  vagina  at  the  internal 
orifice,  or  to  kink  the  urethra,  or  in  one  way  or  another  to  compress  it.  These 
operations  rarely  succeed.  I  have  seen  many  patients  subjected  to  them,  but 
none  relieved. 

"The  key  to  successful  treatment  lies  at  the  internal  orifice  of  the  urethra 
and  in  the  sphincter  muscle  which  controls  the  canal  at  this  point.  For  the 
past  10  or  12  years  I  have  been  operating  constantly  upon  patients  suffering 
from  this  minor  distressing  inconvenience  and  I  have  succeeded  in  relieving 
every  case  where  there  had  not  been  a  destruction  of  the  tissues  at  the  urethral 
orifice,  that  is,  where  there  had  been  no  vesicovaginal  fistula  with  sloughing. 

"The  operation  which  I  do  is  as  follows :  A  Pezzer  catheter  is  introduced 
into  the  urethra ;  the  tube  ought  to  be  small,  not  over  5  mm.  in  diameter.  With 
the  patient  in  the  lithotomy  position,  the  posterior  wall  of  the  vagina  is  re- 
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tracted  and  the  area  at  the  neck  of  the  bladder  is  brought  down  with  either 
forceps  or  four  guy  sutures. 

"The  next  step  is  to  slit  the  vaginal  wall  down  to  the  urethra  and  the  blad- 
der in  the  median  line  for  about  ly^  or  2  inches.  The  neck  of  the  bladder 
should  fall  at  about  the  center  of  the  incision.  The  position  of  the  neck  is  easily 
determined  at  all  times  by  moving  the  catheter  to  and  fro,  and  feeling  its  head, 
which  presses  close  up  against  the  urethra.  The  utmost  care  should  be  taken 
not  to  cut  into  the  urethra  or  the  bladder  at  any  step  of  the  operation.  After 
making  this  median  incision  the  vagina  is  further  dissected  off  on  both  sides 
with  tissue  forceps  and  dissected  away  for  a  distance  of  2  to  2^  cm.  around 
the  neck  of  the  bladder.  This  dissection  may  be  made  with  blunt  pointed 
scissors  which  push  their  way  into  the  tissues,  separate  the  bladder  from  the 
vaginal  walls,  and  then  cut  the  connecting  fibrils.  The  dissection  should  be 
deepest  at  the  neck  of  the  bladder. 

"When  the  detachment  of  the  vagina  from  the  bladder  is  completed,  the 
finger  should  be  able  to  grasp  at  least  one-half  or  two-thirds  of  the  neck  of  the 
bladder,  including  the  contiguous  urethra.  Sometimes  the  bladder  wall  is  so 
thin  that  its  mucosa  shines  through. 

"The  next  step  is  to  suture  together  the  torn  or  relaxed  tissues  at  the  neck 
of  the  bladder,  using  2  or  3  mattress  sutures  of  fine  silk  or  linen  passed 
from  side  to  side.  The  first  suture,  taking  in  about  II/2  cm.  of  tissue,  is  tied 
at  once,  when  the  succeeding  suture  may  be  passed  outside  this,  further  con- 
tracting and  bringing  together  the  tissues  at  the  neck.  This  is  the  principal 
part  of  the  operation,  and  when  done  the  mushroom  catheter  ought  to  be  pulled 
out,  the  head  of  the  catheter  escaping  with  a  little  jump  as  it  clears  the  tight- 
ened reconstructed  sphincter  at  the  neck  of  the  bladder.  The  more  or  less 
redundant  vaginal  walls,  which  have  been  detached  in  order  to  expose  the 
sphincter  area,  are  now  resected  so  that  the  remaining  tissues  can  be  snugly 
brought  together  from  side  to  side,  so  as  to  support  the  vesical  area  operated 
upon  and  avoid  any  dead  space  between  bladder  and  vagina.  I  prefer  to 
do  this  suturing  with  a  continuous  fine  catgut  suture  in  one  or  two 
layers. 

"The  after-treatment  is  simple:  ISTo  catheterization  unless  imperative, 
though  sometimes  it  must  be  done  for  several  days  or  even  for  a  week.  A 
Gatch  bed  and  a  half-way-up  posture  from  the  very  first,  and  then  out  of  bed 
in  a  few  days." 

In  addition  to  this  operative  procedure,  the  paraffin  injection  of  Gersuny 
has  been  recommended.  We  use  this  in  a  number  of  patients  and  occasionally 
with  good  result.     It  sometimes  gives  trouble  immediately  after  injection  and 
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often  becomes  lumpy  and  has  to  be  removed.  The  principle  is  to  inject  par- 
affin, which  melts  at  41°  C,  by  means  of  a  large  glass  syringe. 

Occasionally  satisfactory  results  are  obtainable  by  faradic  stimulation  of 
the  sphincter  of  the  bladder.  A  rather  interesting  case  of  this  kind  occurred  in 
our  practice  where  the  incontinence  followed  an  extensive  removal  of  the 
urethra  for  carcinoma.  A  complete  incontinence  of  several  months  was  cured 
and  has  remained  cured  now  for  8  years. 

In  those  patients  where  the  incontinence  is  of  a  hysterical  or  psychic  char- 
acter the  best  results  are  obtained  through  psychic  treatment.  These  patients 
invariably  dwell  upon  their  condition  and  imagine  that  it  is  causing  or  being 
caused  by  some  serious  trouble.  Excellent  results  are  obtained  through  sug- 
gestion, through  psychic  control,  and  even  through  hypnotism.  In  one  of  our 
own  cases  a  Miss  M.,  19  years  old,  there  had  been  for  several  years  wetting  of 
the  bed  by  night  and  passing  of  urine  involuntarily  by  day.  This  occasioned 
her  the  greatest  discomfort  and  humiliation.  In  her  case,  after  a  thorough 
examination,  complete  cure  resulted  from  suggesting  to  her  that  she  was  being 
hypnotized,  and  that  it  would  be  impossible  for  her,  even  if  she  wanted  to,  to 
again  commit  this  fault.  Tromner  (Milnchen.  med.  WcJuischr.,  1912,  lix, 
1465)  reports  the  healing  of  one-third  of  his  cases  in  children  by  this  method. 
Where  the  general  practitioner  fails  to  secure  results  he  should  at  once  turn 
the  patient  over  to  an  expert  in  psycho-analysis  and  psychic  treatment. 


ENURESIS. 

Incontinence  in  children  is  often  spoken  of  as  an  enuresis.  It  is  commoner 
in  boys  than  in  girls,  although  Tromner  (loc.  cit.)  in  173  cases  found  73  in 
females.  It  is  usually  nocturnal,  occurring  only  once  or  twice  a  week,  or  every 
night.  During  the  day  the  children  usually  suffer  from  pollakiuria.  As  a 
rule,  they  sleep  very  deeply  and  are  not  awakened  by  the  accident.  Heredity 
plays  an  important  part.  T.  K.  Monro  (Lancet,  1896,  i,  704)  observed  a 
father,  5  daughters,  and  1  son,  who  all  suffered  with  this  disturbance.  Many 
of  the  children  have  hereditary  neuropathic  tendencies.  There  may  be 
diminished  sensibility  of  the  bladder  and  often  of  other  parts  of  the  body.  It 
occurs,  however,  frequently  enough  in  perfectly  healthy  children.  As  a  rule,  it 
will  stop  after  the  seventh  or  eighth  year,  but  sometimes  persists  until  puberty, 
and  occasionally  after  it.  Janet  has  drawn  attention  to  how  completely  the 
minds  of  these  little  children  revolve  about  their  peculiarity  so  that  the  con- 
sciousness of  it  is  with  them  day  and  night.     As  a  rule,  the  bladder  is  com- 
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pletely  emptied.  Civiale  ("Traite  des  maladies  des  organes  genito-urinaires," 
iii,  40)  reports  a  case  in  a  child  where  there  was  more  or  less  continuous  dis- 
tention of  the  bladder. 

The  treatment  is  varied  according  to  the  individual  case.  One  should  em- 
ploy the  psychic  methods  used  in  the  adult.  Great  care  should  be  exercised, 
however,  not  to  chastise  the  child,  or  make  it  dread  its  condition,  or  be  exces- 
sively ashamed  of  it,  as  this  simply  makes  it  worse.  During  the  day  the  child 
should  learn  to  empty  its  bladder  regularly  at  given  intervals.  Suggestion  as 
the  child  is  going  to  sleep  is  of  value.  The  amount  of  fluid  which  it  takes 
immediately  before  bedtime  should  be  carefully  regulated.  Among  medicinal 
preparations  strychnin  and  atropin  in  full  doses  have  long  enjoyed  an  excellent 
reputation.  The  atropin  is  best  given  as  extract  of  belladonna.  Fritsch 
(Dtsch.  7ned.  ^ycllnschr.,  1911,  xxxvii,  1266)  has  secured  favorable  results 
with  yohimbin,  giving  from  one  to  three  tablets  a  day.  IS.  Serrallach  (Cong. 
de  I'Assoc.  internat.  d'uroL,  Par.,  1908,  365)  has  cured  some  cases  by  the 
injection  of  a  testicular  extract.  Massage  of  the  lumbar  region,  and  of  the 
hypogastric  region  of  the  neck  of  the  bladder,  as  well  as  the  applica- 
tion of  electricity  to  these  regions  have  been  employed,  but  with  indifferent 
results. 

A  widely  employed  and  frequently  successful  treatment  for  enuresis  is  that 
of  Cathelin  {These  de  Paris,  1903).  This  author  and  Albarran  observed  acci- 
dentally that  an  injection  of  cocain  into  the  epidural  tissues  surrounding  the 
Cauda  equina  relieved  a  woman  suffering  with  grave  incontinence  of  the  urine. 
From  this  fortuitous  observatioii  was  developed  the  now  well-known  treatment. 
The  technique  is  to  put  the  patient  in  Sims'  lateral  posture,  to  locate  the  coccy- 
geal spine,  to  introduce  a  lumbar  puncture  needle  in  the  middle  of  the  line  join- 
ing the  coccygeal  cornua,  and  pass  it  directly  upward.  The  meninges  should 
not  be  perforated.  From  5  to  25  c.  c.  of  normal  saline  solution  at  body  tem- 
perature are  then  slowly  injected.  This  procedure  is  almost  painless,  and  after 
it  the  child  can  be  sent  home;  if  necessary,  the  treatment  is  repea,ted  within 
10  days.  About  80  per  cent,  of  the  cases  are  cured.  Recently  excellent  re- 
sults have  been  reported  by  R.  Ch.  M.  Curet  {These  de  Bordeaux,  1910-11, 
No.  18)  and  also  by  Mellow  Leitao  {Brit.  J.  Children's  Diseases,  1912,  ix, 
106). 

A  somewhat  different  technique  is  that  of  Jaboulay,  reported  by  Revel 
{These  de  Lyon,  1904).  His  plan  is  to  introduce  the  needle  between  the 
coccyx  and  the  rectum,  and  to  inject  from  100  to  200  c.  c.  of  normal  saline 
solution.  This  method  has  been  much  less  employed,  and  is  more  painful,  but 
it  seems  also  to  give  results  in  many  cases. 
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RETENTION    OF   URINE. 

Ketentioii  of  urine  occurs  most  commonly  as  a  result  of  mechanical  obstruc- 
tions, due,  in  the  male,  to  enlarged  prostate;  in  the  female,  to  pelvic  tumors  and 
procidentia.  With  this  class  of  retentions,  however,  we  have  nothing  to  do  in 
tliis  chapter.  Retention  mav  be  complete  or  incomplete,  acute  or  chronic,  tem- 
porary or.  permanent.  It  is  rare  in  brain  diseases,  occurring  principally  in 
apoplexy  and  imbecility.  It  occurs  invariably  in  injuries  to  the  spinal  cord. 
It  is  one  of  the  earliest  and  most  significant  symptoms  of  tabes.  In  this  con- 
dition the  bladder  loses  its  sensibility  and  it  becomes^more  and  more  difficult 
for  the  patient  to  empty  it.  Usually  there  develops  a  well-known  paradoxical 
incontinence.  It  is  not  an  uncommon  accompaniment  of  acute  surgical  abdom- 
inal conditions,  as  well  as  of  many  acute  infectious  diseases.  Poisons,  such  as 
phosphorus,  mercury,  and  arsenic,  may  be  the  inciting  cause.  Its  occurrence 
after  operation,  particularly  operation  upon  the  pelvic  organs  or  rectum,  is  one 
of  the  bugbears  of  the  surgeon.  Some  of  these  post-operative  cases  may  j)ersist, 
requiring  catheterization  for  weeks.  The  condition  has  been  explained  by  two 
different  mechanisms,  both  of  which  probably  play  a  part :  the  first  is  cramp  of 
the  sphincter  muscles ;  the  second  inhibition  of  the  motor  nerves  to  the  detrusor 
muscle.  The  latter  is  undoubtedly  the  commoner  cause  in  most  of  the  cases  of 
persistent  retention. 

In  the  chronic  retentions  there  result  the  distentions  of  the  bladder,  ureters, 
and  pelves  of  the  kidneys  so  well  marked  in  prostatic  hypertrophy.  Infections 
easily  develop  and  lead  to  most  serious  results.  In  acute  retentions,  if  properly 
relieved,  there  is  usually  no  pathologic  change. 

A  most  interesting  gi'oup  of  chronic  retentions  occurs  in  hysterical  patients. 
Sometimes  the  trouble  starts  from  an  acute  cause,  such  as  an  operation,  some- 
times it  seems  to  arise  without  any  cause.  We  have  observed  several  such  cases 
in  women.  These  retention,;  may  last  for  months,  requiring  constant  use  of  the 
catheter,  and  then  may  disappear  in  the  twinkling  of  an  eye.  Often  the  cure  is 
temporary  and  the  disease  recurs.  With  most  of  these  patients  there  are  marked 
general  hysterical  manifestations.  They  usually  accumulate  large  quantities 
in  the  bladder  and  have  a  great  deal  of  pain  until  catheterized.  The  trouble 
seems  to  be  one  of  inhibition  of  the  detrusor  nerves.  In  2  cases,  one  a  girl  of 
18  and  another  a  woman  of  40,  the  sphincter  was  found  quite  lax  and  with  the 
catheter  in  the  bladder  the  urine  could  not  be  forced  out  to  a  plane  above  the 
level  of  the  bladder.  In  both  of  these  patients  almost  every  conceivable  irri- 
tant, such  as  heat;  hot  water  and  chemical  irritants,  failed  to  relieve.     After 
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weeks  of  treatment  they  suddenly  and  spontaneously  got  well.  Operations 
occasionally  relieve,  but  should  be  undertaken  with  great  circumspection,  as 
they  may  do  further  psychic  harm.  Good  results  have  been  reported  from 
hypnotic  suggestion. 

The  diagnosis  rests  on  catheterization,  which  excludes  anuria.  Careful 
urologic  examination  must  be  made  to  exclude  mechanical  causes,  and  gi-oss 
lesions  of  the  nervous  system  must  be  examined  for,  especially  tabes. 

The  treatment  of  acute  retention  should  be  the  application  of  hot  pads 
to  the  perineum,  hot  Sitz  baths,  hot  rectal  injections,  the  removal,  by  psychic 
means,  as  far  as  possible,  of  all  anxiety,  and,  in  operative  cases,  where  possible, 
having  the  patient  sit  up  or  stand  up.  When  these  measures  fail,  catheteriza- 
tion must  be  carried  out.  In  the  more  chronic  cases  beneficial  results  are  some- 
times obtained  through  the  use  of  thyroid  extract.  See  Firth  {Lancet,  1911, 
ii,  1619)  ;  Fleisclmer  {Cal.  State  J.  Med.,  1911,  ix,  67)  ;  Ott  and  Scott 
{Month.  Cycl.  and  Med.  Bull,  Phila.,  1911,  iv,  420).  In  addition  to  thyroid 
extract,  pituitrin  is  occasionally  of  benefit.  R.  Hofstatter  {^Yien.  Min. 
WcJmschr.,  1911,  xxiv,  1702)  advises  its  use  and  reports  interesting  observa- 
tions. Waldstein  {Gyn.  Rundschau,  1911,  v,  525)  states  that  90  per  cent,  of 
the  cases  are  relieved  by  urethro-injections  of  90  per  cent,  glycerin  mixed 
with  9  per  cent,  neutral  soap.  Yohimbin  also  is  effectual  in  some  cases. 
The  best  results  are  secured  through  psychic  means,  restoring  the  confidence 
of  the  patient  in  the  belief  that  the  bladder  is  still  capable  of  emptying  itself. 


CHAPTER   XXXIX. 

MALFORMATIONS  OF  THE  URETHRA. 


IJrethral  anomalies  are  rare.     They  are 

(1)  Absence  of  the  urethra. 

(2)  Double  urethra. 

(3)  Hypospadias. 

(4)  Epispadias. 


I.  ABSENCE    OF    THE    URETHRA. 

If  the  urethra  is  completely  absent,  the  bladder  and  the  vagina  end  in  a 
cloaca  possessing  a  common  vestibular  orifice  below  (persistent  urogenital 
sinus). 

2.  DOUBLE    URETHRA. 

But  few  cases  of  double  urethra  are  known.  The  canal  may  be  doubled 
throughout,  or  it  may  be  forked  in  front  to  present  two  external  orifices,  lying 
either  one  in  front  of  the  other  or  side  by  side. 

Fuerst  (Arch.  f.  Gyn.,  1876,  x,  167)  figures  a  case  in  which  the  urethra 
appears  normal  looked  at  from  its  vesical  orifice,  but  0.3  cm.  down  the  canal 
there  is  a  thin  septum  which  increases  in  thickness  until  two  urethral  orifices 
appear  side  by  side  in  the  vagina,  separated  by  a  fleshy  partition. 

Stretton  observed  a  case  in  a  child  19  months  old,  in  which  one  urethral 
orifice  was  close  beneath  the  clitoris,  while  another  lay  %  in.  behind  it.  Cathe- 
ters introduced  into  the  orifices  touched,  and  urine  escaped  from  both  at  the 
same  time. 

The  treatment  of  a  double  urethra  is  called  for  in  case  of  incontinence, 
when  the  shorter  or  more  defective  canal  should  be  dissected  out  and  the  wound 
closed  with  extreme  care  to  secure  primary  union. 
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3.   HYPOSPADIAS    OR    VAGINAL    URETHRA. 

Here  the  external  orifice  of  the  urethra  lies  at  some  point  on  the  anterior 
vaginal  wall  within  the  hymen.  A  hypospadias  represents  an  arrest  of  the 
development  of  the  vesico-vaginal  septum  in  the  third  month  of  intra-uterine 
life.  At  this  time  the  clitoris  is  relatively  large,  and  it  is  impossible  to  dis- 
tinguish sex  from  the  external  genitalia  alone. 

Bolk  (Ref.  in  Gyn.  Rundschau,  1908,  ii,  457)  declares  that  the  female 
urethra  is  formed  of  2  parts :  an  upper,  taken  from  the  tissues  designed  to  form 
bladder  and  urethra ;  a  lower,  derived  from  the  primitive  urogenital  sinus. 
These  two  grow  together,  while  at  the  same  time  folds  grow  in  from  the  lateral 
walls  of  the  sinus  and  unite  to  form  the  lower  urethra.  Any  disturbance  of  the 
union  of  these  folds  produces  hypospadias. 

Blum  {Monatsb.  f.  Urol.,  1904,  ix^  522),  after  a  careful  study  of  35  cases 
collected  from  the  literature,  divides  them  into  3  classes : 

(a)  The  urethra  is  completely  divided  and  there  is  a  slit-like  communica- 
tion between  the  bladder  and  the  vagina  (11  cases). 

(b)  The  vagina,  imperfectly  developed,  ends  in  the  urethra  (persistent 
urogenital  sinus)   (14  cases). 

(c)  The  urethra  ends  above  in  the  vagina  (10  cases). 

Inasmuch  as  the  clitoris  is  relatively  large  at  the  time  the  arrest  of  develop- 
ment takes  place,  the  persistence  of  this  stage  of  development  accounts  for  the 
pseudo-masculine  type  of  the  hypospadiacs,  many  of  whom  have  a  large,  devel- 
oped clitoris,  with  a  well-defined  gutter  running  back  toward  the  urethral  ori- 
fice. Sometimes,  also,  the  labia  majora  resemble  the  scrotum,  and  occasionally 
the  vagina  is  double,  both  perpetuations  of  a  male  type. 

Symptoms. — In  the  deformities  of  lesser  degree  the  patient  suffers  no  incon- 
venience ;  in  those  of  higher  grade  there  is  incontinence  from  birth,  or  it  may 
first  appear  to  a  marked  degree  after  coitus  or  after  childbirth.  The  discovery 
of  the  condition  is  naturally  not  often  made  until  the  child  is  old  enough  to  be 
expected  to  retain  her  urine  for  some  hours.  Sometimes  a  hypospadias  gives 
rise  to  retention  of  urine  of  a  high  degree.  Blum  explains  this  by  the  fact  that 
the  short  defective  urethra  may  turn  at  an  angle  down  into  the  vagina  instead 
of  running  horizontally  like  a  normal  urethra.  Here,  as  the  bladder  fills,  the 
retention  becomes  more  and  more  difficult  to  overcome. 

Treatment. — None  is  called  for  in  the  milder  conditions.  In  the  higher 
grade,  a  urethra  is  formed  by  splitting  flaps  on  both  sides  and  making  lateral 
incisions  to  set  them  free,  followed  by  a  careful  approximation  of  the  wounded 


Fig.  610. — Durand's  Classification  of  the  Various  Forms  of  Epispadias.  Fig.  1. 
Sagittal  section  of  a  normal  vulva.  Fig.  2.  Epispadias  of  the  least  degree  involving  the 
clitoris,  the  urethra  opening  above  its  level.  Fig.  3.  Sub-symphyseal  epispadias.  The 
anterior  wall  of  the  outer  portion  of  the  urethra  is  wanting,  involving  about  half  the 
urethra.  Fig.  4.  Total  or  retro-symphyseal  epispadias.  The  defect  extends  all  the  way 
up  to  the  bladder;  the  sphincter  is,  however,  intact.  The  entire  posterior  wall  of  the 
urethra  is  present.  Fig.  5.  Sub-symphyseal  exstrophy.  The  neck  of  the  bladder  is 
involved  but  the  symphj^sis  is  present.  This  form  of  exstrophy  is  hkely  to  be  confused 
with  epispadias  of  a  high  grade.  Fig.  6.  The  common  form  of  exstrophy  of  the  bladder 
associated  with  a  diastasis  of  the  symphysis.  1.  urethra;  2,  clitoris;  3,  bladder;  4,  sym- 
physis; 5,  inner  surface  of  labium  minus;  6,  labium  majus;  7,  sphincter  muscles  at  neck 
of  bladder. 
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surfaces  with  fine  chromic  gut  suture  so  as  to  form  a  urethra  over  a  small  cathe- 
ter say  5  to  6  mm.  in  diameter.  An  attempt  should  be  made  to  form  a 
sphincter  of  the  bladder  bj  liberating  the  tissues  at  the  neck  of  the  bladder, 
preferably  using  non-absorbable  suture.  A  complete  recovery  is  reported  by 
Mackenrodt  {Centralbl.  f.  Gyn.,  1905,  xxix,  554)  in  a  case  of  a  girl  21  years 
of  age. 

4.  EPISPADIAS. 

In  epispadias  the  anterior  urethral  vrall  is  defective  and  the  clitoris  is 
divided,  a  smooth  furrow  extending  up  between  the  labia  majora.  The  accom- 
panying diagram  from  M.  Durand  {Ann.  de  gynec,  1895,  xliv,  14)  shows  the 
various  forms  of  epispadias  as  contrasted,  on  the  one  hand  with  the  normal 
relations  of  the  parts,  and,  on  the  other,  with  superior  fissure  of  the  bladder 
and  with  a  separation  of  the  symphysis  and  exstrophy  (Fig.  610). 

Three  forms  of  epispadias  are  to  be  distinguished :  the  clitoridal 
(Fig.  610  [2]),  where  the  clitoris  is  divided  into  halves  and  the  opening  of  the 
urethra  appears  just  above  it;  the  symphyseal  (Fig.  610  [3]),  in  which 
there  is  a  larger  defect,  the  urethra  opening  directly  under  the  symphysis ;  and 
the  retrosymphyseal,  where  the  defect  takes  in  the  whole  anterior  wall  of 
the  urethra,  but  the  neck  of  the  bladder  is  not  involved  (Fig.  610  [4]  ).  When 
the  vesical  sphincter,  too,  is  defective  and  split,  and  there  is  no  true  internal 
urethral  orifice,  the  condition  is  known  as  inferior  fissure  of  the 
bladder  (Fig.  610  [5]).  The  distinction  between  these  last  two  conditions 
is  sometimes  more  theoretical  than  demonstrable. 

Before  Durand's  time,  in  spite  of  numerous  reported  cases  in  French  and 
German  literature,  there  had  been  a  lively  discussion  whether  epispadias  really 
occurred  in  the  female,  and  most  cases  of  it  were  credited  to  the  account 
of  inferior  fissure  of  the  bladder.  Even  so  excellent  an  authority  as  von 
Winckl,  as  late  as  1885,  denied  the  occurrence  of  epispadias.  Durand  cleared 
the  subject  of  discussion  by  distinguishing  between  the  cases  in  which  the  an- 
terior wall  of  the  bladder  was  involved  and  the  fissure  cases  including  the  neck 
of  the  bladder. 

An  exstrophy  does  not  demand  treatment  unless  the  patient  suffers  from 
incontinence.  Relief  has  been  afforded  by  a  broad  denudation  of  both  sides  of 
the  urethra  above  and  at  the  sides,  followed  by  careful  suturing,  preferably 
using  buried  sutures  of  fine  chromic  catgut.  The  accompanying  figures  (Fig. 
611)  are  taken  from  a  case  of  R.  Frommel's  (Ztschr.  f.  Gehurtsh.  u.  Gyndh., 
1882,  vii,  430).     The  urethra  was  here  only  14  cm.  in  length.     A  double  tri- 


Fig.  611.— Frommel's  Case  of  Epispadias  in  a  Woman  26  years  of  Age.  The  up- 
per figure  shows  the  condition  of  the  patient.  The  lower  figure  shows  the  result 
secured  by  operation,  c,  chtoris;  U,  urethral  opening;  L.  nain.,  labium  minus;  L.  m., 
labium  majus.     {Ztschr.  f.  Geb.  u.  Gyn.,  1882,  vii,  430.) 
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Fig.  612. — Stiles'  Method  op  Implantation  op  the  Ureter  in  Epispadias.  The  ureter  is 
exposed  at  the  brim  of  the  pelvis  and  freed  as  far  as  the  base  of  the  broad  Hgameiit, 
where  it  is  hgated  and  divided  just  above  the  ligature.  The  mucous  membrane  of  the 
anti-mesenteric  aspect  of  the  lowest  portion  of  the  pelvic  colon  is  now  exposed  by  a 
transverse  incision  about  a  quarter  of  an  inch  in  length  and  shut  off  with  forceps  and 
carefully  isolated.  The  mucous  membrane  is  then  pulled  up,  in  the  form  of  a  tiny 
diverticulum,  and  chpped  off,  making  a  small  opening  into  the  bowel.  The  end  of  the 
ureter  is  drawn  through  the  opening  and  fixed  within  the  lumen  of  the  vessel  by  means 
of  the  fixation  suture.  The  ureter  is  then  fixed  in  its  relation  to  the  bowel  and  covered, 
as  shown.     (H.  J.  Stiles,  Surg.,  Gyn.  and  ObsL,  1911,  xiii,  127.) 
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an£?ii]ar  denudation  was  made  at  both  sides,  and  with  its  apex  at  the  mons  ven- 
eris. The  tissues  were  then  united  with  fine  sutures  passed  from  side  to  side 
by  means  of  small  needles.  In  this  way  from  li/o  to  2  cm.  was  added  to  the 
lenfr:th  of  the  urethra.  The  patient  was  able  to  control  her  urine  from  the  first, 
and  at  the  last  report  could  retain  it  for  4  hours. 

H.  Easch  (Beitr.  z.  Min.  Chir.,  1897,  xviii,  557)  operated  on  a  girl  21 
years  old  with  a  splendid  result,  by  making  a  denudation  in  the  form  of  an 
inverted  horseshoe  above  the  urethral  opening  and  in  front  of  the  symphysis. 
The  ends  of  the  denudation  rested  on  the  halves  of  the  clitoris.  The  flap  thus 
made  was  turned  down  and  dissected  loose  until  the  neck  of  the  bladder  was 
exposed.  Three  sutures  were  passed  here  to  draw  the  fibers  of  the  sphincter 
closer  together.  The  urethral  tissues  were  then  united  from  side  to  side  with 
silk  sutures.  This  procedure  closed  the  hiatus  above.  The  course  of  the  heal- 
ing in  this  case  was  rapid  and  uninterrupted.  The  sutures  were  removed  at 
the  end  of  6  days.  The  child  was  exhibited  at  the  Medical  Congress  in  Prague 
as  having  perfect  control  of  the  urethra. 

Harold  J.  Stiles  (Surg.  Gyn.  and  Ohst.,  1911,  xiii,  127)  reports  2  cases 
of  treatment  in  which  there  was  success :  the  first  was  in  a  little  girl  of  3  and 
the  second  in  one  of  4  years.     The  results  obtained  were  very  favorable. 

The  details  of  Stiles'  operation  (Fig.  612)  are  as  follows:  The  ureters  are 
transplanted  into  the  lower  part  of  the  pelvic  colon  separately,  at  intervals  of 
three  to  six  weeks ;  the  abdomen  is  opened.  ITear  the  outer  border  of  the  right 
rectus  the  peritoneum  is  packed  off  on  either  side  of  the  ureter,  at  the  level  of 
the  plane  of  the  pelvis,  a  little  below  the  termination  of  the  common  iliac  artery. 
The  ureter  thus  exposed  is  freed  from  the  extraperitoneal  cellular  tissue  from 
the  plane  of  the  pelvis  to  the  base  of  the  broad  ligament.  The  ureter  is  then 
ligated  well  forward  and  divided  just  above  the  ligature,  the  upper  end  being 
clamped  with  a  little  spring  forceps  and  a  guiding  suture  passed  through  the 
upper  end  of  the  ureter.  The  lowest  part  of  the  pelvic  colon  is  now  pulled  up 
into  the  wound,  and  a  loop  about  3  inches  in  length  is  made  down  to,  but 
not  run  into,  the  mucous  membrane.  By  snipping  off  the  apex  of  a  tiny  diver- 
ticulum of  mucous  membrane  a  small  opening 'is  made  into  the  bowel.  The 
end  of  the  ureter  is  drawn  through  the  opening  and  fixed  within  the  lumen  of 
the  bowel  by  means  of  the  catgut  fixation  suture.  The  permanent  fixation 
suture  is  now  applied  on  the  Witzel  gastrostomy  principle,  by  uniting  2 
parallel  folds  of  the  intestinal  wall  over  the  inflamed  ureter  by  means  of  a 
straight  needle  and  a  continuous  fine  linen  suture.  This  folding-over  process, 
commenced  ^4  inch  below  the  entrance  of  the  ureter  into  the  bowel,  is  continued 
for  1  inch  above  it.    The  upper  portion  of  this  suture,  after  packing  oft'  the  sero- 
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muscular  fold  of  one  side,  ought  also  to  pack  off  a  portion  of  the  whole  of  the 
ureter  without  entering  its  lumen.  In  order  to  diminish  the  risk  of  strangula- 
tion it  is  important  to  see  that  the  borders  of  the  ureter,  which  pass  from  the 
opening  left  in  the  peritoneum  to  the  site  of  the  implantation,  should  be  as 
short  as  possible.  It  is  for  this  reason  that  the  implantation  is  made  as  near 
the  rectum  as  possible. 

In  a  personal  communication  Mr.  Stiles  gives  the  results  of  his  method  as 
follows :  ''So  far,  I  have  done  eight  cases  in  children,  some  for  epispadias  in  the 
female  and  others  for  extroversion  of  the  bladder.  Four  have  died,  but  the 
other  four,  I  am  pleased  to  say,  have  remained  perfectly  well,  and  they  can 
retain  their  water  in  the  bowel  for  from  three  to  five  hours.  The  first  two  cases 
were  done  seven  years  ago.  The  younger  ones  have  to  be  lifted  once  during 
the  night,  the  older  ones  can  go  the  whole  night  without  wetting  the  bed." 


CHAPTER  XL. 

PROLAPSE  OF  THE  URETHRAL  MUCOSA. 

Prolapse  of  the  urethra  is  a  rare  aflPection,  foniid  most  often  at  the  extremes 
of  life — either  iu  young  girls  from  infancy  np  to  twelve  years  of  age,  or  in 
women  well  over  fifty  or  upward  of  seventy.  L.  Klein wachter  {Ztschr.  f. 
Geh.  u.  Gyn.,  1891,  xxii,  40)  collected  most  of  the  cases  known  up  to  that  time, 
mingling  the  young  with  the  old  and  including  in  his  list  of  50  cases,  4  over 
70  years  of  age  and  9  in  the  middle  period  of  life.  B.  Singer  says  that  more 
than  half  the  cases  are  found  in  children,  9  out  of  44  being  between  the  ages 
of  18  and  40. 


PROLAPSE  OF  THE  URETHRA  IN  ADULTS. 

To  speak  first  of  the  older  class  of  patients,  the  prolapse  appears  to  be  an 
expression  of  senile  involution  associated  with  a  thinning  of  the  urethral  tis- 
sues, while  the  urethra  remains  lax  and  large.  A  slight  prolapse  at  the  external 
orifice  of  the  urethra,  the  form  most  commonly  found,  usually  produces  a  con- 
gestion at  the  sharp  edge  of  the  introitus  and  this,  associated  with  swelling 
and,  it  may  be,  edema,  serves  to  pull  out  the  tissues  lying  immediately  above, 
so  producing  one  of  the  common  forms  of  prolapse  and,  it  may  be,  a  thrombosis 
due  to  constriction  of  the  vessels  (Figs.  C13  and  614).  This  again  produces 
gangrene  and  sloughing.  Sometimes  the  gangrene  affects  chiefly  the  upper  part 
of  the  urethra,  so  that  we  have  another  form,  namely,  inversion  of  the  mucosa 
above,  so  that  it  appears  at  the  external  orifice  and  is  extruded  there.  Patients 
with  this  trouble  are  not  much  distressed  by  it  at  first.  Although  urination  may 
be  more  difficult  and  somewhat  painful,  associated  with  straining  and  from  time 
to  time  with  bleeding,  and  the  tumor  soon  becomes  apparent,  the  patient  her- 
self may  be  in  the  habit  of  slighting  it,  until  at  last,  as  it  increases  in  size  and 
is  not  easily  repressed,  she  seeks  the  advice  of  her  physician.  When  throm- 
bosis has  occurred,  the  appearance  of  the  parts  is  so  different  that  we  shall 
give  a  separate  description  of  this  outcome  of  a  prolapse. 
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A  thrombosis  of  the  veins  of  the  prolapsed  urethra  is 
an  end-result.  The  examination  reveals  a  large,  fleshy,  glassy,  edematous,  or 
it  may  be  a  congested,  dark  red  or  viola- 
ceous tumor  projecting  from  between  the 
labia  minora,  apparently  from  the  upper 
part  of  the  vagina.  The  tumor  is  edema- 
tous, bleeds  easily,  and  has  been  the  source 
of  a  sero-sang-uinolent  weeping,  necessitating 
the  wearing  of  a  napkin.  Sometimes  parts 
of  the  mass  are  necrotic  and  sloughing.  It 
is  not  painful  to  touch.  It  is  mushroom  in 
form  and  the  surface  is  depressed  in  the 
center,  from  which  folds  radiate  toward  the 
periphery.  It  is,  as  a  rule,  not  difficult  to 
catheterize,    though    this    should    be    done 

with  care  to 
avoid  intro- 
ducing infec- 
tion into  the 
bladder.  The 
disease  is  usu- 
ally limited  to 
the  parts  at  or 
near  the  ex- 
ternal urethral  Fig.  613. — A  High  Grade  of  Hy- 
orifice,  and  the  PERTROPmED     and     Prolapsed 

.  .  Urethral  Mucous  Membrane. 

recognition   of  (April  16,  1896.) 

its   w  e  1 1-de- 

fined  sjonmetrical  shape  and  its  localization  serve 
to  distinguish  it  from  a  malignant  growth,  which 
it  most  resembles.  P.  Munde  (Amer.  Jour.  Ohst., 
1890,  xxii,  615)  describes  such  a  case  in  a  patient 
75  years  old. 

The  best  plan  of  treatment  is  the  radical  sur- 
gical, namely,  transfixing  the  tumor  close  to  its 
base  or  beyond  it,  to  keep  it  from  inverting,  and 


Fig.  614. — Sagittal  View  of 
Condition  Shown  in  Last 
Figure.  The  urethra  stands 
out  Uke  a  broad-based 
mushroom  projecting  be- 
yond the  vagina  with  va- 
ginal orifice  beneath  it. 
B  is  the  bladder. 

then  trimming  all  the  redundant  mucosa  off  down 
to  the  level  of  the  external  meatus.  In  doing  this,  numerous  vessels  are  cut 
through,  for  the  most  part  plugged  with  blood  clots.     A  few  actively  bleeding 
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vessels  may  need  tying  with  the  finest  catgut.  The  mucous  membrane  of  the 
urethra  is  then  sutured  to  that  surrounding  the  meatus  with  a  continuous,  fine, 
interloekiug  catgut  suture.    The  patient  will  do  well  to  stay  in  bed  from  5  to  7 

days. 

Pathology  of  Cause. — In  a  number  of  instances  the  cause  of  prolapse  has 
hccn  traced  to  an  angioma  of  the  mucosa  at  the  urethral  orifice.  After  remov- 
ing the  tumor,  microscopic  examination  has  shown  that  the  epithelium  is  prac- 


FiG.  615. — Prolapsed  and  Strangulated  Urethral  Mucous  Membrane.  The  tumor 
forms  a  I)luish  red  and  angry-looking  swelling  at  the  external  urethral  orifice.  The 
api)earance  of  the  tumor  simulated  an  inflamed  strangulated  hemorrhoid,  to  which  it 
is  in  reality  closely  related,  for  on  section,  the  tumor  was  found  principally  composed  of 
greatly  distended  veins  containing  thrombi.     (Mrs.  H.,  May  5,  1908.) 

tically  normal,  while  beneath  it  there  are  the  loose  connective  tissue  and 
numcroiis  tliin-wiilled,  dilated  blood-vessels  with  coagula  near  them  (Fig.  615). 

Treatment. — The  treatment  of  the  form  which  is  situated  at  the  external 
urethral  orifice  is  by  excision  of  the  redundant  mucosa  on  all  sides  and  a  care- 
ful suturing  to  the  margins  of  the  external  orifice  (Fig.  616).  It  will  be  well, 
in  order  not  to  leave  a  gaping  orifice,  to  make  a  little  wedge-shaped  excision 
of  the  vaginal  tissues  from  the  urethral  orifice,  extending  1  cm.  up  into  the 
vagina,  and  by  uniting  the  tissues  from  side  to-  side,  so  narrow  the  urethral 
orifice  as  to  assist  in  retaining  the  mucous  membrane  within. 

In  a  case  of  inversion  of  the  mucosa  with  prolapse,  starting  well  above  the 
external  orifice,  Kleinwiichter  split  the  urethra  open  on  the  right  side  to  an 
extent  of  21/0  cm. ;  then,  pulling  the  tissues  apart,  the  point  of  reflection  of 
the  inverted  mucosa  was  seen,  the  prolapsing  tissues  cut  away  on  all  sides,  the 
wounded  surfaces  united  with  fine  sutures,  and  the  urethra  closed. 
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Such  prolapse  forms  a  conical  or  cylindrical  tumor,  to  the  complete  eversion 
of  the  lower  part  of  the  urethra,  involving  only  the  mucosa,  analogous  to  pro- 
lapse of  the  rectum.      The  prolapse  may  be  partial  or 
complete.     Partial  prolapse  may  involve  only  the  an- 
terior part  of  the  urethra  or  may  consist  in  a  prolapse 
and  inversion  of  the  upper  parts  of  the  urethra.    Brlining 

(Jahrb.  f.  Kinderlieilk.,  1911,  Ixxiv,  1-174)  has  studied  )}g^m^\v^ 

this  matter  most  carefully  and  had  collected,  up  to  1911,  «^ 

76  cases  distributed  according  to  age  in  the  following  .^^ 

manner :  ff/f  ^Mi^\    \ 

1-4  years 3         4  per  cent.  ^    \ 

5-7       "       19       25     "       "  ^ 

8-11     "      48      63     "       "  \!' 

12-15  "      6        8     "  T  ^w^^-m/ 

In  the  earliest  cases  the  affection  dates  back  to  the 
nursing  period  of  life.  The  patient  suffers  from  a  burn- 
ing pain,  with  frequent  urination  accompanied  by  strain-  Fig.  616.  —  Appear- 

ing  and  bleeding  in  41  per  cent,  of  the  cases.     An  ex-  ance  after  Circu- 

1                  ,  ^              J.  ^1          11-1-  LAR     Amputation 

animation  snows  a  red  tumor  oi  the  vulva  lying  betw^een  Prolapsed  and 

the  labia  minora.     There  may  be  a  bloody  mucous  dis-  Hypertrophied 

charge  associated  with  it  and  dribbling  of  the  urine;  Urethral  Mucous 

T      .        ^1                 •      .•         .^           •                  1       T     1           1  Membrane  Shown 

during  the  examination   the  urine  may   be  discharged  tnF  ruRFsfilSAND 

in    a    stream.      There    is    often    more    or    less    vulvo-  614.   The  wound  is 

vaginitis.      The   size   of  the  tumor   is  that  of  a   hazel-  closed  from  side  to 

nut  or  a  walnut  and  may  vary  from  %  of  a  cm.  to  4  f^  ^'  ^./?^?  f "*^    ^^~ 

'^      .                ,  low,  with  mterrupt- 

cm.  in  lengih.     The  orifice  of  the  urethra  is  sometimes  ^^  -flne  catgut  su- 

difficult  to  find,  and  may  lie  over  or  to  one  side  of  the  tures.  Then  the  re- 
tumor  maining,    central 
ci           .                            .        .           ,              1         •     1  portion  is  united  to 
Sometimes  the  opening  into  the  urethra  is  large,  al-  ^^g  amputated  ure- 

most    large    enough    to    introduce    the    finger.      In    less  thral  mucosa  on  the 

marked  cases  the  appearance  of  the  orifice  is  that  of  an  ^^^  sides. 

ectropion. 

Etiology.— The  affection  in  no  inconsiderable  proportion  of  cases  (11  in  76) 

develops  suddenly.     In  other  instances  it  is  slow  and  progTessive.     Patients 

are  often  described  as  poorly  nourished  and  feebly  developed,  bronchitis  being 
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noted  ami  tuberculosis.  0)i  the  other  hand,  some  of  the  little  patients  are  in 
excellent  general  condition. 

The  following  causes  are  cited  in  the  cases  developed  suddenly:  a  blow  on 
the  abilonien,  lifting,  rape,  long-standing  diarrhea,  violent  coughing.  In  3 
cases  cited  in  Briining's  list  the  mother  had  likewise  been  affected.  A  catarrhal 
condition  of  the  urethral  mucosa  is  also  found. 

P.  F.  Mundc  figures  a  case  in  a  child  9  years  old  in  the  Amer.  Jour.  Ohst., 

1890.  xxiii,  GIG. 

Diagnosis. The  mother  is  apt  to  think  that  the  bloody  discharge  is  due  to 

a  precocious  menstruation.  A  physician  once,  mistaking  a  case  for  a  polyp, 
recommended  gi'asi)ing  it  with  forceps  and  twisting  it  off.  A  diagnosis  was 
made  by  placing  a  catheter  or  uterine  sound  through  the  opening  into  the  blad- 
der. If  the  child  is  under  an  anesthetic  and  put  in  the  knee-breast  posture,  the 
replacement  will  be  effected  more  readily. 

Treatment. — Some  relief  may  be  secured  by  putting  the  child  at  once  to  bed 
and  applying  lead  water  and  laudanum  to  the  parts.  The  best  plan  of  treat- 
ment is  a  careful  circular  amputation  of  the  prolapsed  mucous  membrane,  sew- 
ing the  outer  and  inner  edges  together  on  all  sides  after  removal.  It  is  a  good 
plan  to  place  2  chromic  gut  sutures,  at  right  angles  to  one  another,  at  the  base 
of  the  prolapsed  mucosa,  transfixing  the  entire  prolapse.  After  amputation 
just  outside  the  sutures,  these  are  then  cut  and  tied,  so  as  to  unite  the  tissues  at 
4  cardinal  points,  preventing  anything  like  a  reinversion. 


CHAPTEE   XLI. 

URETHRITIS. 

Inflammation  of  the  female  urethra  occurs  in  both  an  acute  and  chronic 
form.  The  acute  urethritis  presents  marked  symptoms  and  runs  a  rapid  course, 
while  the  chronic  may  continue  as  the  residuum  of  an  acute  form  or  develop 
slowly  without  any  decided  preliminary  stage.  We  do  not  know  of  an  acute 
urethritis  which  is  not  gonorrheal  in  character ;  the  chronic  form,  however, 
may  well  be  due  to  the  infection  of  one  or  the  other  of  the  pathogenic  organ- 
isms, such  as  colon  bacillus,  or  staphylococcus,  found  in  the  urethra  in  at  least 
50  per  cent,  of  all  cases.  Stoeckel  earnestly  insists  that  not  all  chronic  cases 
are  to  be  reckoned  as  gonorrheal  in  character. 


ACUTE    URETHRITIS. 

The  acute  gonorrheal  urethritis  is  accompanied  by  more  or  less  severe 
and  burning  pain  in  micturition,  frequency  of  urination,  swelling  of  the 
urethral  mucosa  and  eversion  of  the  inflamed  mucous  membrane  at  the  external 
orifice,  often  associated  with  a  cystitis  localized  at  least  in  the  base  of  the 
bladder  near  the  urethra,  and  with  a  vulvo-vaginitis,  especially  in  a  young  girl. 
There  is  a  more  or  less  abundant  discharge  of  pus  from  the  orifice  and  Skene's 
glands  are  apt  to  be  infected,  exuding  pus  when  pressure  is  made  at  the  sides 
of  the  urethral  orifice.  The  urethral  mucosa  is  very  sensitive  to  touch  and 
bleeds  readily.  Sometimes  there  are  linear  ulcers  found  near  the  neck  of  the 
bladder.  The  treatment  is  always  an  expectant  one,  as  the  disease  cannot  rest 
long  in  its  acute  stage ;  therefore  examinations  and  local  applications  must  be 
foregone,  as  they  do  more  harm  than  good.  Patients  should  be  encouraged  to 
drink  fluids  abundantly  and  warm  applications  to  the  vulva  should  be  used, 
with  hot  vaginal  douches.  Opium  and  belladonna  rectal  suppositories  may  be 
given  at  night  to  relieve  the  pain.  During  the  treatment  the  patient  ought,  if 
possible,  to  stay  in  bed. 
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CHRONIC    URETHRITIS. 

The  chronic  form  may  persist  as  the  residuum  of  an  acute  attack.  At  other 
times  it  comes  on  slowly,  the  common  complaint  being  that  of  burning  in  mic- 
turition. This  is  esppeially  marked  if  a  small  ulcer  is  left  behind  near  the 
neck  of  the  bladder.     'J'lie  disease  is  usually  localized,  especially  at  the  upper 

and  the  lower  ends  of  the 
urethra  and  does  not,  as  a 
rule,  involve  the  entire  or- 
gan. When  the  upper 
urethra    is    involved,    the 


glands  on  the  floor  of  the 
urethra  become  more 
marked  and  the  mucosa 
more  swollen  and  dark- 
red  in  color,  while  the 
blood  vessels  are  congested 
and  sometimes  remark- 
ably dilated,  presenting 
an  interesting  urethro- 
scopic  picture.  A  short 
speculum  (Fig.  617)  is 
used  for  examination  and 
treatment  of  the  urethra. 
The  swollen  mucosa  pouts 
and  the  distended  veins  radiate  out  to  the 
the  speculum  is  slowly  withdrawn  after 
As  a  rule,  any  slight  manipulation  of  the 
inflamed  mucosa  produces  a  little  hemorrhage.  When  the  lower  part  of  the 
urethra  is  involved,  the  speculum  is  almost  withdrawn  before  the  reddened 
mucosa  pouts  into  its  lumen.  At  one  point  or  another,  as  the  inflamed  portion 
of  the  canal  is  passed,  a  little  purulent  secretion  is  forced  into  the  speculum. 
This  should  be  taken  up  on  a  loop  of  platinum,  examined  microscopically, 
and  used  for  cultures.  Sometimes,  when  the  speculum  is  almost  withdrawn, 
there  is  an  escape  of  a  considerable  amount  of  pus  from  one  or  other  of  the 
para-uretliral  glands,  and  with  a  suburethral  abscess  there  is  a  large  amount 
of  pus  discharged,  filling  the  lumen  of  the  speculum.  A  sound  passed  through 
the  speculum  enters  the  pouch  and  determines  its  boundaries. 


Fig.  617. — Urethral  Speculum,  Identical  in  Shape 
WITH  Vesical  Speculum  but  Much  Shorter.  The 
usual  size  is  shown  in  full  with  its  obturator  and 
large  handle;  it  is  10  mm.  in  diameter;  the  ends  of 
two  smaller  sizes  are  shown. 


into  the  hiineii  of  the  speculum, 
periphery  central  openings,  as 
part  of  the  urethra  is  inspected. 
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Chronic  urethritis  is  a  very  persistent  and  obstinate  disease.  From  the 
standpoint  of  treatment,  it  is  important  to  distinguish  it  from  cystitis,  or  to 
recognize  a  coexisting  cystitis,  which  should  be  treated  at  the  same  time. 

Treatment. — Let  the  patient  be  placed  under  as  satisfactory  hygienic  con- 
ditions as  possible  and  take  as  much  rest  as  she  can  command.  In  addition, 
the  urine  should  be  made  as  bland  as  possible 
by  drinking  water  freely.  After  determining, 
by  careful  examination,  the  location  and  extent 
of  the  disease,  the  urologist  should  then  begin 
his  treatments  by  using  a  5  per  cent,  solution  of 
nitrate  of  silver.  A  solution  even  as  strong  as 
10  per  cent,  may  be  used  once  over  a  limited 
area.  We  find  it  best,  after  one  such  treatment, 
to  continue  the  subsequent  ones  at  intervals  of 
3  to  5  days,  using  weaker  solutions,  2  to  3  per 
cent.  An  excellent  method  of  treatment  is  light 
massage  of  the  follicles  over  the  dilator,  with 
instillation  into  the  urethra  of  iodin  crystals, 
grm.  0.3  in  30  c.  c.  of  albolene.  Sometimes  in 
old,  obstinate  cases  we  find  it  of  the  utmost  ad- 
vantage, when  investigating,  to  dilate  the  ure- 
thral canal  thoroughly  from  end  to  end,  using 
Hegar  dilators  (Fig.  618),  proceeding  gradu- 
ally upward  to  12  or  even  13  or  14  mm.  in 
diameter.  A  dilatation  of  this  kind  is  usually 
repeated  two  or  three  times  subsequently  at  in- 
tervals of  two  or  three  weeks. 


INFLAMMATION    OF   SKENE'S   GLANDS. 

Skene's  glands  are  usually  exposed  by  throw- 
ing aside  the  little  labia  which  protect  the  ori- 
fice of  the  urethra  much  as  the  labia  minora 
cover  the  vaginal  orifice.  By  bending  two  hair- 
pins and  clipping  them  in  with  artery  forceps  a 
little  speculum  is  made  which  usually  exposes  the  outer  portion  of  the  urethra. 
When  these  glands  are  inflamed,  one  of  them  often  projects  out  from  the  urethra 


Fig.  618.  —  Hegak  Dilators. 
Two  sizes  are  represented; 
the  series  runs  up  by  Y2  iiini. 
from  5  to  20. 


as  though  a  pea  were  buried  in  the  tissue  of  that  side,  giving  the  urethral  orifice 
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an  elliptical  form.  On  pressure  over  this  swelling  a  drop  of  pus  exudes.  In 
the  older,  more  chronic  forais  of  inflammation  the  para-urethral  glands  feel 
like  little  short  wires  embedded  in  the  tissues  on  either  side  of,  and  parallel 
to  the  lower  urethra  (Fig.  620). 

Treatment. — It  is  easy  to  wash  out  the  glands  by  attaching  a  short  piece  of 

rubber  tubing  to  the  needle  of  a  hypodermic 
syringe  and  closing  the  end  with  the  fingers 
or  tying  it  tight,  so  as  to  use  the  little  instru- 
ment as  a  syringe  to  convey  a  fraction  of  a 
drop  of  pure  alcohol  or  carbolic  acid  to  the 
duct  of  the  gland  (Fig.  619).  If  this  is  not 
promptly  successful  the  tissues  can  be  cocain- 
ized and  the  glands  spread  open  in  the  direc- 
tion of  the  vagina.     . 


Fig.  619. — Improvised  Syringe 
FOR  Carrying  Medicaments 
UP  the  Ducts  of  Skene's 
Glands.  A  simple  piece  of 
rubber  tu))ing  is  attached  to  a 
liypoderinic  needle,  as  shown. 
Suction  is  created  by  squeezing 
the  tube  and  inserting  the  end 
of  the  needle  into  the  fluid, 
then,  as  the  tube  is  allowed  to 
expand,  the  fluid  is  sucked  in. 
To  inject,  the  procedure  is 
reversed. 


EXTERNAL    URETHRITIS. 

There  is  a  common  form  of  chronic  inflam- 
mation of  the  exposed  mucous  folds  of  the  ure- 
thra in  w^omen  who  have  borne  children.  The 
orifice  is  large,  oval,  and  gaping,  and  the  mu- 
cous membrane  pouts  out  in  more  or  less  re- 
dundant folds,  the  larger  parts  lying  pos- 
teriorly and  at  the  sides.     The  hypertrophied 


mucosa  is  often  tender  and  bleeds  readily, 
causing  a  gi'eat  deal  of  discomfort.  We  find  daily  applications  of  a  2  per  cent, 
solution  of  nitrate  of  silver  the  best  treatment.  We  are  at  present  trying  to 
shrivel  up  the  mucosa  by  means  of  the  Oudin  spark,  destroying  little  portions 
at  a  time. 


SUBURETHRAL    ABSCESS. 

Suburethral  abscess  forms  a  symmetrical  round  swelling  occupying  the 
lower  anterior  vaginal  wall,  often  appearing  like  a  simple  displacement  of  the 
suburethral  mucosa.  The  abscess  varies  in  size  from  2  to  3  cm.  in  diameter, 
and  is  made  up  of  the  tissues  of  the  vaginal  wall  and  the  urethral  mucosa, 
without  the  muscular  tissues  of  the  vaginal  wall,  which  are  ruptured.  The 
pocket  thus  formed  contains  urine,  urinary  salts,  and  pus,  and  communicates 
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with  the  urethra  by  a  slit  within  the  posterior  wall,  through  which  it  discharges 
intermittently.  If  pressure  is  made  on  the  tumor  it  diminishes  in  volume  and 
the  pus  flows  out  of  the  urethra.  A  probe  passed  up  the  urethra  enters  the 
opening  and  the  ere  (Fig.  621). 


Fig.  620. — Abscess  of  Gonorrheal  Origin  in  Skene's  Gland  to  the  Left  of  the 
Urethka.  Note  the  pushing  forward  of  the  tiny  orifice  of  Skene's  gland  and  the 
lateral  displacement,  compression  and  eUiptical  shape  of  the  urethral  orifice.  (Mrs  W., 
San.,  Nov.  15,  1904.) 

The  cause  of  the  abscess  is  either  the  rupture  of  the  muscular  fibers  of  the 
urethra  in  labor,  by  compression  between  the  symphysis  pubis  and  the  child's 
head,  or  an  abscess  forming  in  one  of  the  glands  at  the  base  of  the  urethra. 

Treatment. — Treatment  of  suburethral  abscess  is  by  a  wedge-shaped  ex- 
cision of  the  sac  with  a  careful  removal  of  the  diseased  mucous  lining,  and  the 
suture  of  the  lining  followed  by  the  suture  of  the  margins  from  side  to  side, 
restoring  the  floor  of  the  urethra. 


SYPHILIS    OF    THE    URETHRA. 


Primary  syphilis  of  the  urethra  is  rare.     The  syphilitic  process  ordinarily 
involves  the  urethra,  with  the  surrounding  parts,  in  a  more  or  less  extensive 
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ulcerative  process  which  affects  the  tissues  of  the  Labia  minora  and  the  clitoris 
as  well.  The  disease  is  generally  seen  in  an  ulcerative  stage,  with  edema  and 
infiltration  of  the  surrounding  parts  with  numerous  irregular  nodosities.  The 
urethra  is  transformed  into  a  thickened  ulcerated  canal,  feeling  more  or  less 
like  cartilage;  on  all  sides  are  the  radiating  scar  tissues.  As  the  disease 
advances  the  patient  loses  control  of  her  urine.  The  disease  is  to  be  dis- 
tinguished from  a  cancerous  or  a  tuberculous  process  by  taking  scrapings  from 
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Fig.  621.— Laroe  Suburethral  Abscess.  Sagittal  view  in  larger  drawing,  transverse 
view  in  smaller  drawing.  The  abscess  opens  into  the  urethra  by  a  small  opening 
seen  through  the  urethral  speculum  as  indicated.     (B. ,  Dec.  30,  1899.) 


the  ulcerated  surface  and  examining  them  carefully,  under  high,  irregular 
illumination,  for  spirochetes.  Patients  who  have  such  an  extensive  ulcerative 
process  in  the  vulva  also  suffer  from  the  general  debility  and  the  anemia  of 
syphilis. 

Treatment. — The  treatment  is  that  of  the  disease  in  general,  which  must  be 
followed  out  for  months  and  years.  The  local  treatment  ought  never  to  be 
active,  and  may  bo  confined  to  cleaning  the  parts  and  using  applications  of 
black  wash.  It  is  most  important  to  avoid  infecting  other  people  by  contact 
with  the  discharges.  As  far  as  our  experience  goes,  patients  who  suffer  from 
syphilis  of  this  form  are  of  the  poorest  class  and  are  wretchedly  nourished, 
being  fit  only  to  be  sequestered  in  an  asylum. 
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STRICTURE   OF   THE   URETHRA. 

Stricture  of  the  urethra  is  comparatively  rare  in  women.  G.  E.  Herman, 
of  London  {Trans.  Lon.  Ohst.  8oc.,  1887,  xxix,  27),  up  to  1886,  could  find 
only  23  cases  in  the  literature,  to  which  he  added  6  from  his  personal  experi- 
ence. V.  Winckel  found  3  cases  in  a  series  of  3,000  gynecological  patients. 
The  stricture  may  either  be  due  to  injury  received  at  labor  (when  it  is  more 
apt  to  lie  in  the  upper  part  of  the  urethra),  or  it  may  be  gonorrheal  in  origin. 
It  easily  involves  a  localized  area  of  the  urethra  and  is  either  linear  or  annular 
in  form.  There  is  a  forai  of  stricture,  described  by  Herman,  found  in  women 
of  advanced  age,  well  past  the  menopause,  that  involves  the  entire  length  of  the 
urethra,  which  is  thickened,  hard,  and  greatly  contracted  from  end  to  end. 
The  contraction  is  sometimes  so  marked  that  it  is  impossible  to  pass  a  fine 
bougie.  There  is  a  thickened  induration  of  the  urethral  vaginal  connective 
tissue,  with  a  hyperplasia  which  narrows  the  urethral  canal.  Herman  con- 
siders this  rare  disease  in  women  analogous  to  hypertrophy  in  the  male.  There 
is  no  history  of  gonorrhea. 

In  gonorrheal  stricture  of  the  urethra,  according  to  Pasteau,  the  anterior 
orificial  part  of  the  urethra  is  more  frequently  involved.  Pasteau  (Ann.  des 
org.  genito-urin.,  1897,  xv,  799)  has  collected  112  cases  of  stricture.  The 
clinical  history  of  such  a  case  is  not  marked  until  the  patient  notes  an  increased 
difficulty  in  emptying  the  bladder,  which  difficulty  may,  in  time,  become  ex- 
treme. The  female  bladder  distends  very  rapidly  and  with  a  persistence  of 
symptoms.     Cystitis  of  more  or  less  degree  is  sure  to  develop. 

The  narrowing  of  the  urethra  is  always  the  result  of  a  previous  protracted 
disease  which,  however,  may  not  have  provoked  any  marked  symptoms.  In  the 
obstetrical  group  of  cases  the  stricture  follows  the  labor  within  a  few  weeks. 

If  there  is  a  concomitant  vesical  or  urethral  fistula,  the  stricture  in  the 
anterior  part  of  the  urethra  will  pass  unnoticed  until  an  examination  is  made 
with  a  view  to  operation.  In  examining  a  gonorrheal  stricture  a  urethroscope 
is  passed  until  it  meets  the  resistance  of  the  stricture,  when  the  obturator  is 
withdrawn  and  the  dull,  whitish  scar  tissue  becomes  visible.  A  careful  exam- 
ination with  a  searcher  reveals  the  small  lumen  leading  into  the  upper  urethra. 
If  a  catheter  is  passed,  it  strikes  the  point  of  resistance  and  fails  to  enter  the 
bladder.  Sometimes  the  diagnosis  of  stricture  is  first  made  in  this  way  by  the 
nurse.  Pasteau  showed  the  importance  of  using  an  olive-pointed  bougie,  which 
distinguishes  the  exact  site  of  the  stricture  as  it  is  withdrawn,  and  by  which 
one  can  also  determine  the  presence  of  a  second  constriction. 
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Treatment  of  Stricture.  —A  stricture  may  be  treated  by  one  of  the  following 

nicthoils: 

Electrolysis. 

Eapid  dilatation. 

Slow  dilatation. 

Incision  and  dilatation. 

Excision. 

Radium. 

The  simidest  method  of  treatment  is  that  of  Robert  Newman  (Amer.  Jour. 
Med.  ScL,  1875,  Ixx,  433)  by  means  of  ^e  1  e  c  t  r  o  1  y  s  i  s.  A  metallic  dilator, 
introduced  as  far  as  the  stricture,  is  the  negative  active  pole.  The  patient  holds 
the  positive  pole  in  her  hand  and  a  bougie  just  too  large  to  pass  the  stricture  is 
passed  against  it.  The  treatment  begins  with  a  strength  of  30  amperes,  increas- 
ing after  several  sittings  up  to  as  much  as  70,  lasting  about  5  minutes  at  a  time. 

!N'e^vman  thus  describes  the  treatment :  The  positive  of  a  20-cell  Drescher 
galvanic  battery  with  a  sponge  electrode  was  held  in  the  palm  of  the  patient's 
hand.  A  No.  8Vj  olive-shaped  metallic  bougie  was  then  introduced.  The  gal- 
vanic current  was  gradually  increased  to  ten  cells,  the  bougie  slowly  and  grad- 
ually advanced,  and  every  two  minutes  passed  into  the  bladder.  Immediately 
after,  a  No.  11  bougie  was  introduced  in  the  same  manner,  the  whole  treatment 
lasting  five  minutes.  The  patient  appeared  to  have  been  cured  by  three  treat- 
ments and  was  perfectly  well  after  17  months,  without  a  relapse. 

The  gauge  of  the  strength  of  the  application  is  a  feeling  of  warmth  and  a 
pricking  sensation  short  of  decided  pain. 

If  the  stricture  is  not  too  tight  nor  spread  over  too  large  an  area,  it  may  be 
treated  by  rapid  dilatation,  putting  the  patient  under  gas  anesthesia 
and  passing  Hegar  dilators  until  the  canal  is  enlarged  by  2  or  3  mm.  in 
diameter,  or  up  to  the  size  of  the  average  glass  catheter,  6  to  7  mm.  After 
this  preliminary  rapid  dilatation,  gradual  dilatation  should  be  used, 
repeating  the  successive  sets  of  dilators,  until  a  No.  8  or  9  (diameter)  can  be 
passed.  If  the  patient  is  sufficiently  intelligent,  it  is  a  good  plan  to  give  her  a 
dilator  of  the  largest  size  and  instruct  her  how  to  sterilize  it,  to  cleanse  the 
parts,  and  to  introduce  it  well  oiled.  This  she  ought  to  do  every  day  and  report 
for  further  examination  several  weeks  later. 

A  very  tight  stricture  may  be  incised  by  a  delicate  knife  through  the 
endoscope.  We  prefer  making  multiple  slight  incisions  and  then  gently  passing 
the  next  size  bougie.  If  there  is  much  infiltration  above  the  localized  stricture 
area,  making  the  restoration  of  the  tissues  a  hopeless  task,  one  may  then 
make  an  annular  resection  of  the  urethra,  cutting  out  the  diseased  parts. 


PERIURETHRITIS    CHRONICA.  587 

We  propose  to  try  the  use  of  20  to  30  mgr.  of  radium  in  the  next  case,  hoping 
it  will  promote  the  raj^id  resorption  of  the  skin  here  as  it  does  in  keloid. 


PERIURETHRITIS    CHRONICA. 

One  sometimes  sees  an  extreme  hypertrophy  and  edema  of  the  suburethral 
vaginal  tissues  consisting  in  a  hypertrophy  of  the  anterior  vaginal  wall  just 
behind  the  urethral  orifice.  The  inflamed,  thickened  tissues  pout  out  of  the 
vaginal  opening  between  the  labia  in  form  like  an  egg,  clearly  resembling  an 
extreme  displacement  of  a  cystocele.  An  examination  shows  the  cervix  well 
back  in  the  vagina,  the  urethra  not  passing  into  the  mass  but  over  the  symphy- 
sis in  its  normal  direction  to  the  bladder,  and  the  disease  limited  to  the  localized 
thickening  of  the  vaginal  wall.  The  tissues  are  brawny  and  edematous  and 
cannot,  of  course,  be  replaced.  In  a  case  which  one  of  us  (Kelly)  saw  in  1895 
("Operative  Gynecology,"  i,  440)  the  condition  was  due  to  a  stem  pessary  which 
had  perforated  the  bladder  and  caused  a  stricture  in  the  upper  vagina,  with  an 
accumulation  of  pus  (Fig.  552). 

The  treatment  is  to  remove  the  manifest  causes  and  then,  if  the  condi- 
tions persist,  to  make  a  broad,  wedge-shaped  excision  of  the  anterior  vaginal 
wall  down  to,  but  not  including  the  urethra,  closing  the  wound  with  sutures 
from  side  to  side. 


CHAPTEK  XLII. 

NEW  GROWTHS  OF  THE  URETHRA. 

Tumors  involving  the  nretlira  at  any  part  of  its  canal,  from  bladder  to  ex- 
ternal orifice,  are  rare.  The  thickenings  and  protrusions  at  the  external  orifice 
are  almost  always  of  an  inflammatory  nature.  The  internal  orifice  is  some- 
times encroached  upon  by  papillomata  of  the  bladder,  which  may  invade  the 
urethra  for  one-half  cm.  or  more. 

The  following  new  growths  have  been  described : 
Caruncle. 
Mucous  polyp. 
Fibroma  and  myoma. 
Carcinoma. 
Sarcoma. 

CARUNCLE. 

The  appellation  caruncle  is  an  unfortunate  one,  as  it  means  nothing  more 
than  "a  little  fleshy  mass,"  a  name  without  pathological  significance  and  one 
which  has  given  rise  to  considerable  confusion.  It  is,  however,  about  as  signifi- 
cant as  the  somewhat  similar  name  "sarcoma,"  when  it  was  first  used.  A  bet- 
ter name  is  the  old  appellation  "vascular  tumor."  V.  Winckel  has  applied  the 
more  descriptive  title  "papillary  polypoid  angioma." 

English  and  French  writers  who  have  devoted  particular  attention  to  this 
distressing  malady  attach  a  more  precise  significance  to  the  term. 

Gregoire  {Ajin.  des  mat.  des  org.  genito-urin.,  1904,  xxii,  321)  has  written 
an  excellent  article  entitled  "Les  polypes  de  I'urethre  chez  la  femme."  A  care- 
fully illustrated  article  has  also  been  written  by  Lange  {Ztschr.  f.  Geh.  u.  Gyn., 
1903,  xlviii,  122).  The  subject  has  been  treated  in  English  more  from  the 
clinical  standpoint  by  Sir  James  Y.  Simpson  ("Clinical  Lectures  on  Diseases 
of  Women")  and  by  William  Goodell  ("Lessons  in  Gynecology"). 

A  true  caruncle,  in  the  classical  sense  of  the  word,  is  a  florid,  moist,  vascu- 
lar tumor,  which  may  be  sessile  or  pedunculate,  occupying  the  margin  of  the 
urethral  orifice ;  it  is  rugose  and  flattened  like  a  raspberry,  or  wedge-shaped  and 
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erenated,  standing  out  from  the  urethra  like  a  cock's  comb  pressed  between  the 
labia  minora.  The  tumors  are  usually  single,  but  there  may  be  several.  As  the 
growth  is  vascular,  it  shrinks  markedly  and  loses  its  bright  red  appearance  when 


Fig.  622. — Typical  Urethral  Caruncle,  Springing  from  Right  Posterior  Margin  of 
Urethra.  Such  a  tumor  is  intensely  red,  is  usually  sessile,  and  frequently  extends  a 
little  way  upward  into  the  urethra. 


it  is  removed.  It  may  resemble  a  prolapse  of  the  urethral  mucosa,  but  an  atten- 
tive examination  shows  it  attached  at  the  urethral  margin  or  springing  from  the 
mucosa  within  the  orifice  (Fig.  622).  It  bleeds  a  little  at  times;  in  rare  in- 
stances, the  patient  may  even  become  utterly  anemic  from  the  hemorrhages.  It 
appears  at  any  period  of  life.     A  typical  caruncle  is  exquisitely  sensitive  to 
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touch  and  even  the  act  of  urination  may  cause  so  much  pain  that  it  is  deferred 
for  hours,  or  the  patient  may  retire  to  some  sequestered  place  to  cry  and  groan 
where  she  cannot  be  heard.  One  peculiarity  is  that  the  pain  is  not  spontaneous. 
At  times  the  health  is  completely  wrecked.  If  the  patient  is  married  there  may 
ho  an  oxtrenie  vaginismus,  and  the  mental  state  becomes  utterly  deplorable,  the 
whole  life  revolving  around  the  obsession  of  the  little  tumor  within  the  vulva. 
The  clinical  aspects  of  the  case  may  be  summarized  by  the  statement  that 


Fig.  623.— Urethral  Caruncle.  Centrally,  many  of  the  vessels  are  in  rather  loose  fibrous 
stroma;  the  surface  is  covered  by  a  layer  of  partly  squamous  and  partly  transitional  epi- 
thelimn  at  margin. 

the  surgeon  is  invariably  astonished  at  the  remarkable  disproportion  between 
the  size  of  the  tumor  and  the  excessive  and  agonizing  pains  caused  by  its  pres- 
ence. 

Classical  descriptions  of  the  miseries  of  the  condition  are  found  in  the 
writings  of  Simpson  and  Goodell. 

A  microscopic  examination  shows  that  the  caruncle  is  a  polypoid  growth 
made  up  of  an  abundant  connective  tissue  framework  (Fig.  623),  covered  with 
squamous  and  transitional  epithelium  like  that  lining  the  lower  urethra  and  its 
periphery.  The  connective  tissue  bears  numerous  blood-vessels.  The  folds  of 
the  mucosa  dip  superficially  with  the  covering  epithelium  into  the  tumor.  At 
no  point  does  it  present  the  slightest  resemblance  to  a  malignant  affection. 
Peripherally  there  may  be  an  entire  loss  of  the  epithelial  covering  and  a  round- 
celled  infiltration. 
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A  caruncle  must  not  be  confused  with  inflammatory  growths  of  the  margin 
of  the  urethra,  which  may  also  cause  extreme  pain,  associated  with  an  infiltra- 
tion of  the  tissues,  a  pouting  of  the  mucosa,  and  bleeding.  It  is  evident,  even 
to  a  cursory  examiner,  that  these  conditions,  which  may  be  due  to  gonorrhea, 
but  are  often  found  in  young  women  in  whom  there  is  no  possible  suspicion  of 
infection,  are  in  no  sense  neoplastic. 

An  inflammatory  condition  difl"ers  from  a  new  growth  in  that  the  latter  is 
distinctly  and  evidently  a  localized  tumor,  springing  from  or  grafted  onto  the 
tissues,  and  not  simply  a  gross  hypertrophy  of  the  tissues  themselves.  Let  us 
emphasize  the  fact  that  a  caruncle  does  not  become  gangrenous  like  a  urethral 
prolapse.  The  mere  inspection  of  the  parts  suffices  to  reveal  at  once  the  pres- 
ence of  the  exquisitely  tender,  bright  red  tumor  at  the  urethra  and  to  make  the 
diagnosis  clear. 

Treatment. — The  patient  should  be  put  under  an  anesthetic  and  the  growth 
excised  down  to,  and  a  little  beyond  its  base.-  If  not  completely  excised  it  may 
grow  again.     The  base  should  then  be  carefully  sutured  with  fine  catgut. 


MUCOUS    POLYPI. 

An  interesting  and  rather  rare  growth  is  a  polyp  such  as  is  shown  in  Fig. 
624.  These  growths  are  practically  always  small  and,  like  similar  nauco- 
membranous  structures  elsewhere,  are  composed  entirely  of  epithelium  and  the 
underlying  tissues. 

FIBROMA,    MYOMA    AND    FIBROMYOMA. 

Although  the  urethral  tissues  supply  abundant  muscular  and  connective 
elements,  fibroid  growths  and  myomata  are  but  rarely  found.  Biittner  {Ztsch. 
f.  Geh.  u.  Gyn.,  1894,  xxviii,  136)  describes  myoma  and  gives  two  life-sized 
colored  figures  of  the  case.  The  patient,  40  years  old,  had  an  ulcerated  tumor 
the  size  of  a  hen's  egg  projecting  from  the  vulva;  it  produced  no  other  symp- 
tom than  frequent  urination.  The  tumor  arose  from  the  upper  part  of  the 
urethra,  and  the  external,  urethral  orifice  was  converted  into  a  slit  4  to  5  cm. 
broad.  The  extirpation  was  easy,  by  cvitting  into  the  tumor,  opening  its  capsule, 
and  shelling  it  out  of  its  bed.  A  rapid  recovery  followed.  Microscopic  exam- 
ination showed  the  tumor  almost  entirely  made  up  of  the  smooth  muscle  fibers 
of  the  urethra. 

Kretschmer  cites  a  myoma  of  the  urethra  {Trans.  Chicago  Path.  Soc,  1909- 
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1011  viii  173)  where  the  tnmor  was  of  the  size  of  a  hateel-mit  and  lay  close 
bohiii'd  the  cxtonial  urethral  orifice.  It  caused  much  disturbance  in  urination, 
and  was  found  on  removal  to  originate  in  the  urethral  muscle. 

H.  C.  Coe  (Amer.  Gyn.  and  Ohst.  Jour.,  1898,  xii,  815)  reports  a  fibre- 
myoma  in  a  woman  of  30.     The  tumor,  which  gave  rise  to  no  symptoms,  was 
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Fig.  624. — Mucous  Polypi  of  Urethra  and  Sphincter  Region  of  Bladder.  The  large 
drawing  to  the  left  is  a  sagittal  view.  The  small  drawings,  (a)  and  (b),  show  a  speculum 
view  of  the  polyi)i.  The  inner  polyp  closed  the  vesical  orifice  of  the  uretlira  Uke  a  valve. 
(McA.,  June  9,  1902.     FrDm  G.  L.  Runner.) 


smooth  and  elastic,  the  size  of  half  an  orange,  projecting  into  the  vagina  and 
apparently  embedded  in  the  urethro-vaginal  septum.  An  incision  was  made 
into  the  growth,  which  was  easily  enucleated  with  but  slight  hemorrhage.  It 
was  bilobed,  one  lobe  extending  up  under  the  bladder.  The  wound  was  sutured 
and  packed  with  gauze,  and  the  patient  made  a  rapid  recovery. 

Wetherill  (.4  m.  Jour.  Ohst,  1901,  xliii,  51)  describes  a  fibromyoma  of  the 
urethra  which  the  patient,  who  was  46  years  of  age  and  unmarried,  had  carried 
for  20  years.  In  this  instance  the  urethra  passed  through  the  substance  of  the 
upper  part  of  the  tumor,  which  gave  rise  to  some  bladder  irritation  but  was 
not  tender  or  painful. 

An  incision  was  made  over  the  tumor  below  the  meatus,   and   the  firm 
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fibrous  mass  easily  enucleated  except  in  its  anterior  portion,  where  it  completely 
enveloped  about  l^/o  inches  of  the  elongated  dilated  urethra.  The  outer  coats 
of  the  urethra  were  removed  for  about  1  inch,  leaving  only  the  mucous  mem- 
brane, which  was  perforated.  The  jDatient  recovered  with  a  small  fistula  and 
with  imperfect  control  of  the  bladder.  Complete  control,  however,  was  restored 
by  means  of  a  carefully  fitted  pessary.  Microscopic  examination  showed  the 
mass  to  consist  almost  entirely  of  fibrous  tissue,  with  a  few  muscle  fibers  scat- 
tered through  it. 

I.  Lonnberg  (Centralhl.  /.  Gyn.,  1902,  xxvi,  902)  gives  a  review  of  27 
cases  taken  from  the  literature,  and  reports  a  case  of  a  fibromyoma  in  a  woman, 
31  years  of  age,  who  had  had  considerable  hemorrhage  from  a  tumor  the  size 
of  a  hazel-nut  inside  the  dilated  urethral  orifice.  The  growth  was  painful, 
firm,  sharply  circumscribed,  and  attached  to  the  upper  urethral  wall.  It  was 
removed  under  infiltrating  anesthesia  and,  as  it  was  incapsulated,  the  enuclea- 
tion was  easy.     The  wound  was  closed  with  catgut,  and  the  patient  recovered. 

Thomson  {Centiihl.  f.  Gyn.,  1906,  xxx,  722)  had  a  case  of  soft  fibroma, 
about  the  size  of  a  cherry,  attached  to  the  anterior  urethral  wall  at  about  its 
middle  portion.  The  patient  had  had  no  discomfort  except  that  she  noticed 
the  tumor.  Under  narcosis  the  tumor  was  drawn  out,  its  pedicle  ligated,  and 
it  was  removed.     The  patient  recovered. 

Paget  ("Surgical  Pathology,"  1853,  ii,  115  and  282)  reports  a  fibro-cellu- 
lar,  pear-shaped  tumor  in  a  woman  34  years  of  age,  pedunculate  and  attached 
to  the  upper  urethral  wall. 


CARCINOMA. 

Primary  urethral  carcinoma  is  a  rare  disease  in  which  the  cancerous  affec- 
tion takes  its  start  in  the  mucous  membrane  at  the  external  margin  of  the 
urethral  canal  or  at  some  point  between  the  external  and  internal  orifice.  We 
owe  a  most  careful  consideration  of  this  subject  to  E.  Ehrendorfer  {Arch.  f. 
Gyn.,  1899,  Iviii,  463).  See  also  J.  F.  Percy,  "Primary  Carcinoma  of  the 
Urethra  in  the  Female"  (Amer.  Jour.  Ohst.,  1903,  xlvii,  457),  and  W.  P.  Man- 
ton  (Trans.  Atner.  Gyn.  Soc,  1910,  xxxv,  9).  Carcinoma  of  the  urethra  has 
also  been  made  the  subject  of  several  German  inaugural  dissertations. 

Various  Forms. — A  primary  urethral  carcinoma  may  arise  from  the 
mucous  membrane  of  the  urethra  or  from  Littre's  or  Skene's  glands ;  either 
squamous-celled  carcinoma  or  cylinder-celled  (glandular  form)    (Fig.  625). 

Ehrendorfer  {Arch.  f.  Gyn.,  1899,  Iviii,  471)  was  the  first  to  describe,  as 


594 


NEW    GROWTHS    OF    THE    URETHRA. 


vulvo-urethral  carcinoma,  a  form  begiiiiiing  at  the  margin  of  the  urethra  and 
spreading  ont  onto  the  vestibule  (Fig.  626). 

'riio  tirst  form  spreads  throughout  the  length  of  the  urethra  and  extends  into 
the  bladder  or  pushes  out  into  the  neighboring  tissues  in  cancerous  nodes.  It 
may  appear  at  the  external  urethral  orifice,  ragged,  deeply  cleft,  and  bleeding. 


Fig.  625. — Primary  Squamous  Carcinoma  of  Urethra.  Shows  the  transitional  epithe- 
lium normal  to  the  urethra;  under  this  there  lies  a  fibrous  stroma  and  back  of  that  a 
mass  of  atypical  epithelial  cells.     (Path.  Museum,  J.  H.  H.) 


Its  lymphatic  extension  is  up  the  inside  of  the  pubic  ramis  and  into  the  inguinal 
glands.  The  superficial  external  form  develops  a  hard,  infiltrated,  flattened 
area  of  ulceration  spreading  out  over  the  surrounding  mucosa,  involving  the 
vestibule  and  the  clitoris,  as  well  as  up  under  the  mucosa  of  the  urethra. 

Secondary  urethral  cancer  is  only  too  common  following  an  affection  of  the 
uterine  cervix.  Nodules  are  felt  first  under  the  bladder  and  then  under  the 
urethra,  until  later  the  entire  urethra  becomes  converted  into  a  rigid  tube- 
urethra  in  cuirass.  This  same  involvement  of  the  peri-urethral  tissues  is  also 
found  in  the  advanced  cases  of  primary  urethral  cancer  (Fig.  627). 
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Clinical  History. — The  history  of  a  carcinoma  is,  first  a  stage  of  quies- 
cence, in  which  there  are  no  symptoms  pointing  to  any  local  trouble.  Later 
bleeding  enters  into  the  history  of  about  half  the  cases.  In  some  cases  there  is 
a  discharge  from  the  ulcerated  surface  which  may  be  malodorous.  There  is 
surprisingly  little  disturbance  in  urination,  although  a  poor  woman  in  Mel- 
chiori's  hands,  one  of  the  first  cases  reported,  suft'ered  violent  spasms  of  pain 
while  urinating.     Cystitis  characterizes  the  later  stages.     The  growth  is,  as  a 


Fig.  626. — Ehrexuuhfek's  Case  of  Carcinoma  of  Vestibule  Completely  Surrounding 
AND  Involving  Urethral  Orifice.     {Arch.  J.  Gyn.,  1899,  Iviii,  471.) 

rule,  not  sensitive  to  touch.  In  30  cases  the  average  age  was  54  years.  There 
were  4  cases  under  40;  it  appears  mostly  after  the  menopause,  and  is  rarely 
found  in  a  nullipara. 

Etiology. — Xo  cause  can  be  positively  assigned,  but  it  is  more  than  likely 
that  the  disease  develops  in  a  urethral  orifice  which  has  been  affected  with  a 
low  grade  of  chronic  inflammation  often  found  in  women.  Leukoplakia  and 
"papilloma"  have  also  been  cited  as  causes. 

Diagpiosis. — A  carcinoma  may  be  mistaken  for  the  ulcerative  infiltrating 
lesions  of  syphilis,  which  it  often  closely  resembles.  A  decision  can  be  arrived 
at  by  taking  a  Wassermann  reaction,  and  by  examining  the  scrapings  for  spiro- 
chetes. The  superficial  vestibulo-urethral  form  of  carcinoma  may  resemble 
tuberculosis,  which  presents  a  more  even  surface  without  the  same  tendency  to 
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infiltration.  Doubt  will  be  dispelled  by  excising  a  piece  for  microscopic  exam- 
ination. An  ulcerated  fibroma  of  the  urethra  also  resembles  a  carcinoma,  but 
the  fibroma  is  usually  more  of  an  isolated  mass  and  can  be  shelled  out  of  its 

capsule. 

Treatment. — In  an  advanced  case  with  infiltration  it  is  useless  to  operate, 
niKJ  nothing  can  be  done  but  drain  the  bladder  to  provide  a  free  outflow  of 
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Fig.  627. — Adeno-carcinoma  of  Urethra  Secondary  to  Adeno-carcinoma  of  Body 
OF  Uterus.  There  is  a  sparse  fibrous  stroma,  some  of  the  glands  are  choked  with  epi- 
theUum;  others  show  a  single  layer.     (Path.  Museimi,  J.  H.  H.) 


urine.  All  cases  of  movable  tumor  confined  to  the  urethra  should  be  treated 
with  a  wide  excision.  It  is  a  wise  precaution  in  every  case  to  remove  the  glands 
from  the  groin  for  microscopic  examination.  The  section  of  the  gland  with  the 
scalpel  will  usually  declare  a  carcinomatous  infiltration.  When  the  glands  are 
affected  they  ought  to  be  cleaned  out. 

The  treatment  of  the  carcinoma  is  by  the  thorough  extirpation  of  the  entire 
anterior  portion  of  the  urethra,  even  up  to  within  1  cm.  of  the  neck  of  the 
bladder ;  if  need  be  the  bladder  must  be  included.     The  best  procedure  for  the 
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excision  of  the  urethra  is,  we  think,  to  cut  around  the  disease  on  all  sides  at  the 
urethral  orifice,  which  is  thus  detached  with  the  diseased  mass  from  the  vesti- 
hule.  The  dissection  is  then  carried  up  under  the  symphysis  on  all  sides,  lay- 
ing bare  the  pubic  rami,  and,  by  traction  on  the  growth,  step  by  step,  up  to  the 
neck  of  the  bladder,  where  the  urethra  is  amputated  well  above  its  diseased 
portion.  The  mucosa  is  now  sutured  to  the  vaginal  mucous  membrane.  Hem- 
orrhage is  stopped,  as  it  is  encountered,  by  ligation  or,  in  case  of  the  venous 
hemorrhage  at  the  pubic  rami,  by  passing  sutures  under  the  veins  to  constrict 
any  oozing  areas.  The  wounded  surfaces  left  uncovered  can  be  treated  with 
dry  dressings. 

It  is  surprising  to  learn  that  these  patients  usually  retain  urinary  control. 

Another  way  to  extirpate  the  urethra  is  to  put  the  patient  in  the  left  lateral 
posture  and  to  make  incisions  through  the  anterior  lateral  vaginal  sulci,  in  this 
way  isolating  and  extirpating  the  urethra,  though  we  believe  this  plan  is  more 
liable  to  awkward  hemorrhages. 

A.  F.  McGill  {Lancet,  1890,  ii,  966)  operated  upon  an  epithelioma  involv- 
ing the  urethra  and  a  part  of  the  base  of  the  bladder,  by  making  a  suprapubic 
incision  and  using  this  as  a  means  of  pushing  the  growth  do-WTi  toward  the 
vulva,  where  it  was  excised  with  scissors  and  scalpel.  The  suprapubic  opening 
was  then  closed  down  to  a  drainage  tube  to  be  worn  permanently.  The  wound 
in  the  base  of  the  bladder,  which  was  completely  closed,  formed  a  fistula  which 
healed  spontaneously.  The  patient  was  discharged  with  an  opening  above  the 
symphysis,  wearing  a  urinal. 

We  believe  that  these  cases  will  be  less  liable  to  suffer  from  a  relapse  if, 
after  the  operation,  a  thorough  application  of  massive  doses  (500  to  1,000  milli- 
grams) of  radium  bromid  are  used  for  12  to  24  hours,  well  shielded  and  brought 
into  intimate  contact  with  the  affected  parts.  In  Ehrendorfer's  collection  of  27 
cases  only  2  were  free  from  a  recurrence  after  from  3  to  6  years.  R.  Peterson 
had  a  case  go  5  or  6  years,  and  Vineberg,  3  years,  without  relapse.  E.  Howdon 
operated  on  a  squamous  carcinoma  in  a  woman  of  76,  removing  almost  the 
entire  urethra  and  the  glands  in  the  right  groin.  She  recovered  and  was  well 
2  years  later. 

SARCOMA. 

Sarcoma  of  the  urethra  is  among  the  rarest  of  the  tumors  of  this  region. 
The  first  account  is  Beigel's  in  his  "Krankheiten  des  weiblichen  Geschlechtes" 
(1875,  ii,  674),  with  an  excellent  wood-cut  (Fig.  628)  and  figures  showing  the 
microscopic  characters  of  the  growth.     The  next  case  is  Ehrendorfer's  {Cen- 
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tralbl  f  Gyn.,  1892,  xvi,  321).  O.  Nebesky  {Arch.  f.  Oyn.,  1911,  xciii,  539) 
cites  all  the  known  cases,  14  in  number.  He  objects  to  the  term  peri-urethral, 
as  inappropriate  to  a  carcinoma,  but  a  fitting  designation  for  a  sarcoma  which 

begins  in  the  connective  tissues  sur- 
rounding the  urethra  and  spreads 
along  the  organ. 

The  individual  cases  for  the 
most  part  are  strikingly  alike.  Five 
women  in  his  group  were  over  50 
years  of  age;  others  were  32,  29, 
and  25,  and  in  a  case  of  Galabin 
{Trans.  Ohst.  Soc.  of  Lon.,  1897, 
xxxviii,  120),  the  patient  with  a 
myxosarcoma  was  only  3  months 
old;  the  tumor,  3  inches  in  diame- 
ter, protruded  from  the  dislocated, 
distended  urethra  and  lay  in  the 
vagina  behind  the  hymen.  E.  Hal- 
lervorden  (I.  D.  Greifswald,  1896) 
reports  a  myxofibrosarcoma  in  a 
woman  52  years  of  age. 

A  description  of  Ehrendorfer's 
case  is  typical  of  most  of  this  group. 
For  18  months  the  patient  had  no- 
ticed an  enlargement  at  the  urethral 
orifice  and  a  bloody,  watery  dis- 
charge without  odor.  There  was  no 
active  bleeding  except  from  direct 
contact.  There  was  a  livid  tumor 
protruding  at  the  site  of  the  urethra 
divided  by  deep  fissures;  the  mass 
was  attached  at  the  lower  and  ure- 
thral margin.  On  making  an  in- 
cision,   the    tumor    was    found    to 

have  a  brain-like  grayish  appearance;  it  was  moderately  firm,  and  showed  small 

hemorrhagic  areas.     In  2  cases  out  of  the  whole  number  reported  the  patients 

were  pregnant. 

Sometimes  the  tumor  occupies  the  urethral  canal  instead  of  its  orifice,  wben 

it  projects  into  the  vagina,  as  a  more  or  less  smooth,  circumscribed  growth.    In 


Fig.  628. — Beigel's  Case  of  Sarcoma  op 
Urethra.  The  probe  marks  the  point 
of  the  urethral  orifice,  which  is  surrounded 
by  lobulated  coxcomb  masses  of  sarcoma- 
tous tissue  of  the  urethral  orifice. 
{jCnlrhl.  f.  Gyn.,  1892,  xvi,  323.) 
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one  case  the  first  symptom  noticed  by  the  patient  was  the  enlargement  of  the 
inguinal  glands.     These  tumors,  on  the  whole,  seem  to  be  rather  indolent. 

A  sarcoma  may  be  mistaken  for  a  mucous  polyp  or  a  prolapse  of  the  urethral 
mucosa.  If  the  tumor  is  large,  livid,  and  deeply  iissured  the  error  will  not  be 
made.  Sometimes,  however,  when  it  is  small,  a  diagnosis  can  only  be  made 
after  a  microscopic  examination. 

Operation.- — The  operation  consists  in  a  wide  excision  of  the  urethra  with 
the  mass,  beginning  at  the  external  orifice  and  carried  around  the  disease  on 
all  sides,  similar  to  the  excision  of  a  carcinoma.  The  dissection  is  then  carried 
up  under  the  symphysis  as  far  as  needs  be,  the  urethra  amputated  and  its 
mucosa  stitched  to  that  of  the  vagina. 

Four  of  the  fifteen  cases  remained  free  from  recurrence  after  a  considerable 
period. 

It  is  naturally  of  importance  here,  as  in  all  malignant  disease,  to  operate 
at  the  earliest  possible  date.  In  any  case  that  has  advanced  beyond  the  earliest 
period,  it  would  be  better  to  take  out  one  or  more  glands  from  the  groin  for 
immediate  microscopic  examination ;  then,  if  any  disease  is  found,  to  do  a  more 
radical  operation,  including  all  the  glands. 

Radium  will  doubtless  prove  a  great  boon  here  in  assuring  the  results  of  the 
radical  operation. 
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Abbe's  incision,  i,  381 
Abscess,  perirenal,  diagnosis  of,  ii,  234 
perirenal,  etiology  of,  ii,  231 
pathological  anatomy  of,  ii,  231 
pointing  of,  i,  6 
prognosis  of,  ii,  234 
due  to  renal  calculus,  ii,  106 
secondary  to  renal  tuberculosis,  ii,  42 
symptoms  of,  ii,  233 
treatment  of,  ii,  235 
prevesical,  causes  of,  ii,  502 
clinical  history  of,  ii,  499 
diagnosis  of,  ii,  502 
differential  diagnosis  of,  ii,  503 
literature   of,  ii,  505 
symptoms  of,  ii,  500 
treatment  of,  ii,  504 
subumbilical,    diagnosis    between,    and 
prevesical  abscess,  ii,  503 
suburethral,  ii,  582 

appearance  of,  i,  239,  244 
treatment  of,  ii,  583 
Abscesses,  multiple,  of  kidney,  ii,  216,  225 
Acidity,  estimation  of,  in  urine,  i,  209 
Actinomycoces  bo  vis,  ii,  196 
Actinomycosis,  ii,  196 
diagnosis  of,  ii,  200 
etiology  of,  ii,  196 
mortality  from,  ii,  201 
pathology  of,  ii,  196 
symptoms  of,  ii,  200 
treatment  of,  ii,  201 
Adenoma,  of  bladder,  ii,  515 

of  kidney,  ii,  239 
Adrenal   bodies,    accessory   relation   of,   to 
kidneys,  i,   72 
arteries  of,  i,  72 
attachment  of  kidney  to,  i,  465 
lymphatics  of,  i,  72 
nerves  of,  i,  72 
relation  of,  to  kidney,  i,  71 
tumors  of.     See  Adrenal  tumors 


Adrenal  glands.     See  Adrenal  bodies 
Adrenal  tumors,  ii,  265 

benign,   ii,   267 

classification  of,  ii,  267 

course  of,  ii,  269 

diagnosis  of,  ii,  269 

frequency  of,  ii,  265 

malignant,  ii,  268 

occurrence  of,  ii,  267 

premature   development   associated  with, 
ii,  269 

symptoms  of,   ii,   269 

treatment  of,  ii,   270 
Adrenalin,  for  hematuria,  i,  225 
Adults,  prolapse  of  urethra  in,  ii,  574 
Aerocystoseope.     See  Air  cystoscope 
After-treatment,    in    kidney    operations,    i, 

415 
Age,  influence  of,  on  form  of  renal  tuber- 
culosis, ii,  23 
on  renal  calculus,  ii,  98 

in  relation  to  malignant  disease  of  kid- 
nej^,  ii,  238 

in  relation  to  movable  kidney,  i,  467 

in  relation  to  vesical  calculus,  ii,  166 
Air  cystoscope,  advantages  of,  i,  248,  282 

method  of  using,  i,  248 

in  topical  treatment  of  cystitis,  ii,  465 

in  vesical  tumors,  ii,  530 
Albarran  type  of  catheteiizing  cystoscope, 

i,  290 
Albarran's  incision,  i,  381 
Albumin,  in  normal  urine,  i,  205 

in  pyuria,  i,  216 

relation  between,  and  pus  in  pyuria,  i, 
217 

tests   for,   i,   205,   208 

in  hematuria,  205,  208,  221 
Albuminuria,  Cull's,  i,  206 

with  cystitis,  ii,  451 

with  healthy  kidneys,  i,  205 

with  hematuria,  i,  221 
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AlbimiiiiMiia.  with  injury  to  kidney,  i,  207 
willi  movable  kidney,   i,  499 
with  nervous  diseases,  i,  207 
••postural,"  i,  206 
with  renal  calculus,  ii,  116 
with   renal   tuberculosis,   ii,   66 
with  syphilis,  ii,  187 
Alcohol,  effect  of,  upon  mortality  from  mix- 
ture of  bladder,  ii,  489 
Anatomy  of  kidney,  127 
Anemia,   as   com{)licatiou   of   renal    tuber- 
culosis, ii,  56 
with  renal  calculus,  ii,  115 
Anesthesia,  gas,  in  intracapsular  nephrec- 
tomy, ii,  83 
gas  and  oxygen,  in  operation  for  injuries 

of  kidney,  ii,  300,  302 
general,  in  examination  of  bladder,  i,  251 
in  examination  for  cystitis,  ii,  452 
for  dilatation  of  urethra,  ii,  586 
objections  to,  in  polycystic  kidney,  ii, 

281 
in  operation  for  rupture  of  bladder,  ii, 

493 
in    operation    for    vesical    calculus,    ii, 

175 
in  operation  for  vesieo-vaginal  fistula, 

ii,  413 
in  removal  of  vesical  calculus  by  supra- 
pubic section,  ii,  181 
in  transvesical  removal  of  ureteral  cal- 
culus, ii,  162 
local,  in  cystoscopie  examination,  i,  296 
in  examination  of  bladder,  i,  251 
in  nephrectomy  for  renal  tuberculosis, 

ii,  83 
in  operation  for  injuries  to  kidney,  ii, 

300 
in  operation  for  rupture  of  bladder,  ii, 

493 
in    operation    for    vesical    calculus,    ii, 

175 
ill  operation  for  vesieo-vaginal  fistula, 

ii,  413 
in  removal  of  vesical  calculus  by  su- 
prapubic section,  ii,  181 
in  surgical  treatment  of  Bright's  dis- 
ease, ii,  293 
in  transvesical  removal  of  ureteral  cal- 
culus, ii,  161,  162 


Anesthesia,  spinal,  in  operation  for  rupture 

of  bladder,  ii,  493 
Anesthetic,  choice  of,  for  renal  operations, 

i,  378 
Aneui-ysm  as  sequel  to  rupture  of  kidney, 

ii,  297 
Angioma,  of  bladder,  ii,  525 
of  renal  parenchyma,  ii,  237 
of  renal  pelvis,  ii,  237 
Angioneurotic  bleeding  kidney.     See  Hema- 
turia, essential 
Animal  experimentation,  evidence  afforded 
by,      on      tuberculous      infection 
through  nreter,  ii,  29 
Animals,  forms  of  renal   pelvis  character- 
istic of,  i,  139 
Anomalies,  urethral,  ii,  564 
Anuria,  calculous,  ii.  111 

as  indication  for  operation  for  renal  or 

ureteral  calculus,  ii,  164 
after  injury  to  ureter,  ii,  306 
in  polycystic  kidney,  ii,  279 
with  renal  and  ureteral  calculus,  ii.  111 
with  rupture  of  bladder,  ii,  490 
with  rupture  of  kidney,  ii,  298 
Aorta,   displacement   of,   in   operations   on 

kidney,  i,  394 
Apparatus,  for  collecting  urine  from  ves- 
ieo-vaginal fistula,  ii,  422 
for  determining  freezing  point  of  urine, 

i,  310 
for  evacuation  of  bladder,  i,  254 
for  irrigation  in  cystitis,  ii,  462 
for  use  in  dye  tests  of  renal  insufficiency, 

i,  317 
for    use    in    progressive    distentions    of 

bladder,  ii,  463 
for  use  of  X-ray,  i,  347 
Appendicitis,  essential  hematura  associated 
with,  ii,  3 
movable  kidney  associated  with,  i,  457 
pyelitis  in  children  associated  with,  ii,  212 
Appendix    vermiformis.      See    Vermiform 

appendix 
Arterial  blood  system,  as  avenue  of  infec- 
tion in  renal  tuberculosis,  ii,  31 
Arteries,  of  adrenal  bodies,  i,  72 
of  bladder,  ii,  368 
capsular,  i,  429 
of  lumbar  region,  i,  16 
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Arteries,   renal,  arrangement   of,   in  refer- 
ence to  nephrotomy,  i,  419 
comparison  of,  with  renal  veins,  i,  435 
of  cortex,  i^   160 
development  of,  i,  93 
clistribntion  of,  in  relation  to  renal  op- 
erations, i,  427 
irregularities   of,  in  relation   to   renal 

operations,  i,  427 
supernumerary,  i,  427 
umbilical,  i,  85 
of  ureter,  170 
of  nrethra,  ii,  371 
Artery,  renal,   branches  of,  i,  160 
division  of,  i,  428 
length  of  right,  i,  465 
Aspiration,  in  hydronephrosis,  i,  547 

in  litholapaxy,  ii,  175 
Asthma,  with  movable  kidney,  i,  493,  494 
Atrophy  of  kidney,  ii,  310 
Axes  of  kidneys,  horizontal,  i,  45 

relation  of,  to  large  vessels  of  abdomen, 

i,  74 
vertical,  i,  47 

Bacillus  aerogenes  eapsulatus   in  pneuma- 
turia,  227 

Bacillus   laetis   aerogenes   in   pneumaturia, 
i,  227 

Bacillus  tuberculosis.    See  Tubercle  bacillus 

Bacteria,  causing  cystitis,  i,  231,  232,  233, 
234;  ii,  445,  456 
examination  of  nrine  for,  i,  212 
excretion  of,  through  healthy  kidneys,  i, 

234 
identification  of,  in  urine,  i,  235 
in  normal  urethra,  i,  229 
in  normal  nrine,  i,  234 
in  nuclei  of  renal  calculi,  ii,  99 
in  pyuria,  i,  214,  216 
with  renal  calculi,  ii,  116 
in  renal  infections,  ii,  217 
in  upper  urinary  passages,  230 
treatment  of  cystitis  based  on,  ii,  458 

Bacteriuria,  i,  229 

in  acute  infectious  disease,  i,  234 
avenue  of  infection  in,  i,  233 
due  to  chronic  constipation,  ii,  480 
diagnosis  between,  and  cystitis,  ii,  455 
diagnosis  of,  i,  235 


Bacteriuria,  with  healthy  kidneys,  i,  234 

relieved    by    removal    of    appendix,    ii, 
212 

treatment  of,  i,  235 
Baer's  eystoscope,  i,  285,  290 
Balloon,    use    of,   in   operation   for   vesical 

diverticulum,  ii,  382 
Bandage  in  hydronephrosis,  i,  548 
Bandages  in  treatment  of  movable  kidney, 

i,  502,  518 
Bardenheuer's  incision,  i,  380 
Barn-door  incision,  i,  406 
Becher  and  Lennhoff's  index,  i,  475 
Beckmann   thermometer,  i,   310 
Belted  kidney,  ii,  51 
Betts,  in  treatment  of  movable  kidney,   i, 

502 
Bergenhem's   operation,    for   exsti'ophy    of 

bladder,  ii,  400 
v.  Bergmann's  incision,  i,  380 
Bigelow's  lithotrite,  ii,  174,  176 
Bilharziosis,  ii,  192 

diagnosis  of,  ii,  196 

mode  of  infection  in,  ii,  193 

occurrence  of,  ii,  193 

IDarasite  of,  ii,  192,  193 

pathological  anatomy  of,  ii,  194 

stricture  of  ureter  associated  with,  ii,  349 

symptoms  of,  ii,  195 

treatment  of,  ii,  196 
Bimanual  examination,  in  diagnosis  of  ves- 
ical calculus,  ii,  170 

in  diseases  of  prevesical  space,  ii,  503 

of  kidneys,  i,  242 

of  ureters,  i,  240 

for  ureteral  calculus,  ii,  117 

for  vesical  tumor  in  children,  ii,  529 
Bismuth  injection,  as  aid  to  X-ray  exam- 
ination, i,  368;  ii,  379 
Bladder,  anatomy  of,  i,  196;  ii,  361 
female,  ii,  361 

anesthesia  in  examination   of,  i,  251 

apparatus  for  evacuation  of,  i,  254 

arteries  of,  ii,  368 

avenue  for  infection  of,  i,  233 

bimanual  examination  of,  i,  240 

blood  supply  of,  i,  197 

calculus  of.     See   Calculus,  vesical 

capacity  of,  ii,  361 

under  progressive  distention,  ii,  463 
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Bladder,  catheterization  of.     See  Catheter- 
ization of  bladder 

changes  in,  due  to  calculi,  ii,  168 

cicatrices  in,  due  to  cystitis,  ii,  475 

contracted.     See   Contracted  bladder 

contraction  of,  ii,  361 

dependence  of,  on  central  nervous  sys- 
tem, i,  199 

development  of,  ii,  362 

diseased   conditions   of,   suitable   for  X- 
ray  diagnosis,  i,  352,  367 

distention  of,  ii,  361 

disturbance  of,  associated  with  movable 
kidney,  i,  490 

diverticulum  of.     See  Diverticulum,  vesi- 
cal 

divisions  of,  i,  261 

examination   of,  with   air  cystoscope,   i, 
248 

excision  of,  for  vesical  tuberculosis,  ii,  S7 

exstrophy  of.     See   Exstrophy   of  blad- 
der 

external  anatomical  relations  of,  i,  260 

extraperitoneal   surface   of,   ii,    363 

function  of,  i,  198 

hematuria  due  to  abnormalities  of,  i,  220 

hour-glass  contraction  of,  ii,  377 

hydatid  disease  of,  ii,  192 

imnumity  of,  in  I'enal  tuberculosis,  ii,  59 

incrustation  of,  ii,  449 

influence  of  intra-abdominal  pressure  on 
emptying  of,  i,  201 

influence  of  nervoixs  system  upon,  i,  199 

injuries  of.    See  Injuries  of  bladder  and 
urethra 

innervation  of,  i,  197 

insjjection  of,  i,  248 
with  water  cystoscope,  i,  297 

inteiior  of,  when  contracted,  ii,  364 
when  distended,  ii,  364 

irritability  of.     See  Irritable  bladder 

lesions  in,  caused  by  Bilharzia  hematobia, 
ii,  194 

ligaments  of,  ii,  363 

lymphatics  of,  ii,  369 

manner  of  emptying,  i,  202 

measurement  of,  i,  254 

method  of  examining  interior  of,  i,  255 

mucous  membrane  of,  i,  197 

musculature  of,  i,  196 


Bladder,  nei-ves  of,  ii,  369 

neuroses  of.     See  Neuroses  of  bladder 
normal  capacity  of,  ii,  451 
operations  on.     See  Operations  on  blad- 
der 
pain  in,  as  means  of  diagnosis,  i,  373 
peritoneal  covering  of,  ii,  362 
physiology  of,  i,  196 
preliminaiy  filling  of,  for  cystoscopie  ex- 
amination, i,  296 
prolapse  of  vesical  end  of  ureter  into,  ii, 

357 
resection  of,  for  carcinoma,  ii,  550 
rupture  of,  ii,  487 

classification  of  causes  for,  ii,  488 

diagnosis  of,  ii,  490 

diagnosis  between,  and  rupture  of  kid- 
ney, ii,  491 

etiology  of,  ii,  488 

incomplete,  ii,  495 

literature  on,  ii,  487 

mortality  from,  ii,  489,  492 

in  pregnancy,  ii,  488 

prognosis  in,  ii,  492 

sequelse  of,  ii,  489 

treatment  of,  ii,  492 

when   incomplete,   ii,   495 
sensation  of  fullness  in,  i,  199 
shape  of,  when  contracted,  ii,  361 

when  distended,  ii,  362 
size  of,  when  contracted,  ii,  361 
stalagmite,  ii,  449 
stone  in.     See  Calculus,  vesical 
structure  of,  ii,  365 

studies  in  nerves,  stimulation  of,  i,  200 
symptoms  connected  with,  in  pyelitis,  ii, 
205 

in  renal  and  ureteral  calculi,  ii.  111 

in  renal  tuberculosis,  ii,  57 

in  urological  diagnosis,  i,  372,  373 
syphilis  of.     See  Syphilis  of  bladder 
theories  in  regard  to  function  of,  i,  198 
topography  of  female,  ii,  361 
total   extirpation   of,    for   carcinoma,   ii, 

551 
tuberculosis    of.       See    Tuberculosis    of 

bladder 
ulcer  of.    See  Ulcer  of  bladder 
veins  of,  ii,  369 
Blastema,  development  of,  i,  103 
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Blood,  amount  of,  passing  through  kidney, 
i,  184 
capacity   of,   to   catalyze   hydrogen   per- 

oxid,  i,   306 
chemical  and  physical  constitution  of,  in 
relation  to  renal  secretion,  i,  183 
eryoscopy  of,  i,  305 
freezing  point  of,  i,  305 
functional  tests  for  renal  incapacity  de- 
pendent  upon   examination   of,   i, 
304 
peculiar  conditions  of,  a  source  of  hema- 
turia, i,  220 
physical  changes  in  urine  due  to  pres- 
ence of,  i,  221 
relation  between  hemolytic  power  of,  and 
that  of  sodium  chlorid  solutions, 
i,  306 
symptoms  pointing  to  source  of,  in  hema- 
turia, i,  222 
in  urine.     See  Hematuria 
vomiting  of.     See  Hematemesis 
Blood  cells,  red,  estimation  of,  in  urine,  i, 

222 
Blood  pressure,  influence  of,  on  renal  se- 
cretion, i,  183 
Blood-vessels  of  abdomen,  relation  of  kid- 
neys to,  i,  74 
arrangement    of,    in    abnormally    placed 

kidneys,  ii,  325 
of  lumbar  region,  i,  16 
renal,  effect  of  rotation  of  kidney  upon, 
i,  124,  133 
tension  of,  in  operations  on  kidney,  i, 

392 
of  tubular  part  of  kidney,  i,  179 
supernumerary  ureteral,  i,  525 
Body  form,   influence   of,   on   incision   for 
exposure  of  kidney,  i,  384 
on  mobility  of  kidney,  i,  474 
"Border  nerves,"  i,  28 

Borelius'  operation  for  exstrophy  of  blad- 
der, ii,  398 
Bouchard's  test,  i,  307 
Bougie,  gi-aduated,  in  diagnosis  of  stricture 

of  ureter,  ii,  353 
Bowels,  evacuation  of,  preparatory  to  renal 

operations,  i,  377 
Bowman's   capsule,   structure   of,   i,   178 
Bowman's  theory  of  renal  secretion,  i,  176 


Braasch  cystoscope,  i,  289 
Bransford-Lewis    cystoscope,    i,    285,    289, 

294,  298 
Brenner  cystoscope,  i,  285,  290 
Bright's  disease,  composition  of  blood  in, 
i,   301 
definition  of,  ii,  288 
etiology  of,   ii,  288 
fatal  hemorrhage  in,  i,  224;  ii,  5 
hematuria  in,  i,  224 
pathology   of,   ii,   288 
as  sequel  to  rupture  of  kidney,  ii,  297 
surgical  treatment   of,   ii,   288 
general  considerations  in,  ii,  288 
histoiy  of,  ii,  289 
indications  for,  ii,  292 
preparation  of  patient  for,  ii,  293 
results  of,  ii,  291,  294 
technique  in,  ii,   293 
symptoms  of,  ii,  288 
Brown-Buerger  cystoscope,  i,  285,  289,  293, 
298 

Calculus,  renal,  ii,  90 

age  in  regard  to  frequency  of,  ii,  98 

average  position  of,  i,  352 

bacterial  infection  due  to  presence  of, 

ii,   106 
catheterization  of  ureters  in  diagnosis 

of,  ii,  117 
character  of,  ii,  92 
chemical  composition  of,  ii,  92 
colic  as  symptom  of,  ii,  107 
complete  anuria  with,  ii.  111 
cystin,  ii,  95 

determining  factors  in,  ii,  99 
diagnosis  of,  ii,  114 
with  double  pelvis  and  ureter,  ii,  126 
etiology  of,  ii,  92 

examination  of  patient  for,  ii,  114 
examination   of  urine  with,  ii,  115 
excretion  of  indigo-camiin  in,  i,  319 
expectant  treatment  for,  ii,  136 
extraction  of,  ii,  143,  149 
fixed  pains  with,  ii,  109 
functional  tests  in  diagnosis  of,  ii,  123 
gastro-intestinal  symptoms  with,  ii.  111 
geographical  localities  favoring,  ii,  99 
hematuria  with,  ii,   110,   115 
hemorrhage  in  removal  of,  i,  443 
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Calculus,  renal,  history  of,  ii,  90 

hydronephrosis  associated  with,  ii,  125, 

52S,  r)50 
incision  for  exposure  of,  ii,  139,  145 
indications  for  operative  treatment  of, 

ii.  138 
infection   with,  ii,    116 
intracapsular  enucleation  in  operation 

for.  ii,  153 
mortality   after  oi>eration  for,  ii,  164 
movable  kidney  associated  with,  i,  470 
nej>hrectoniy  for,  ii,  152 
nephrolithotomy  for,  ii,  145 
nephrolithotomy  followed  by  nephrec- 
tomy for.  ii,  153 
number  of,  ii,  97 
operation  for,  ii,  138 
oxalate,  ii,  94 
palliation  for,  ii,  116 
pathological    changes    in    kidney    pro 

duced  by,  ii,  104 
percussion  for,  ii,  117 
phosphate,  ii,  94 
physical  structure  of,  ii.  92 
position  of.  in  general,  i,  352 
jiyelotomy  for,  ii,  139 
race  as  influence  in,  ii,  99 
relative  frequency  of,  in  sexes,  ii,  98 
removal  of,  by  pyelotomy,  i,  441 
as    sequel    to    rupture    of    kidney,    ii, 

297 
shape  of.  ii,  97 
size  of,  ii,  96 

spontaneous  passage  of,  ii,  110 
symptoms  of,  ii,  106 
transferred  pain  in,  ii,  109 
treatment  of,  ii,  136 
treatment  after  operation  for,  ii,  163 
urethral  symptoms  with,  ii,  111 
uric  acid  and  urate,  ii,  94 
vesical  symptoms  with,  ii,  111 
wax-tii)ped  catheter  in  diagnosis  of,  ii, 

126 
X-ray  in  dia^osis  of,  ii,  132,  352 
ureteral,  90 

anuria  with,  ii.  111 

catheterization  of  ureters  in  diagnosis 

of,  ii,  117 
in  children,  ii,  99 
cystin,  ii,  95 


Calculus,  ureteral,  diagnosis  of,  ii,  114 

dislodgment   of,   from   ureteral   orifice, 

ii,  160 
distinction  between,  and  phleboliths,  i, 

363 
etiology  of,  ii,  92 
expectant  treatment  of,  ii,  136 
with  exstrophy  of  bladder,  ii,  390 
general  examination  of  patient  for,  ii, 

114 
indications  for  operative  treatment  of, 

ii,   138 
method    of    determining    distance    of, 

from  kidney,  ii,  120 
mortality  after  operation  for,  ii,  164 
operation  for,  ii,  154 
oxalate,  ii,  94 
palpation  for,  ii,  116 
phosphate,  94 
removal  of,  from  near  pelvic  brim,  ii, 

155 
from   pelvic  floor,  ii,   156 
from  upper  iireter,  ii,  154 
from   vesical   end  of  ureter,   ii,  157 
renal  colic  with,  ii,  109 
shape  of,  ii,  97 
size  of,  ii,  96 

spontaneous  passage  of,  ii,  137 
transvesical   removal   of,   ii,    160 
treatment  for,  ii,  136 
treatment  after  operation  for,  ii,  163 
vaginal  examination  for,  ii,  117 
vesical  symptoms  with,  ii,  111 
wax-tipped  catheter  in  diagnosis  of,  ii, 

120,   126 
X-ray  in  diagnosis  of,  i,  362;  ii,  132 
urethral,  ii,  183 

age  in  relation  to,  ii,  183 
clinical  history  of,  ii,  185 
diagnosis  of,  ii,  185 
in  diverticulum,  ii,   185 
location  of,  ii,  184 
nucleus  for,  ii,  184 
origin  of,  ii,  184 
sex  in  relation  to,  ii,  183 
treatment  of,  ii,  186 
vesical,  ii,  165 

changes    in    bladder    caused    by,    ii, 

168 
diagnosis  of,  ii,  169 
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Calculus,  vesical,  in  diverticulum,  i,  368 
etiology  of,  ii,  166 
formation  of,  ii,  165 
history  of,  ii,  165 
litholapaxy  for,  ii,  174 
litJiotripsy  for,  ii,  174 
location  of,  ii,  168 
measurement  of,  ii,  171 
number  of,  ii,  167 
occurrence  of,  ii,  165 
operations  for,  ii,  170 
perineal   section   for,   ii,   177 
relative  frequency  of,  in  sexes,  ii,  165 
shape  of,  ii,  167 
size  of,  ii,  167 

suprapubic  section  for,  ii,  180 
sjmiptoms  of,  ii,  168 
vaginal  operation  for,  ii,  179 
X-ray  in  diagnosis  of,  i,  368;  ii,  170 
Calibrator,  use  of,  in  examination  of  blad- 
der, i,  252 
Calices,  renal,  development  of,  i,  118 
direction  of,  i,  149 

effect  of  rotation  of  kidney  upon  direc- 
tion of,  i,  132 
epithelium  of,  i,  159 
number  of,'  i,  122,  139 
major,  i,  142 
minor,  i,  143 
shape  of,  i,  146 
size  of,  i,  144 
Cancer  of  cervix,  vesico-vaginal  fistula  due 

to,  ii,  407 
Cai:)sula  adiposa.     See  Perirenal  fat 
Capsule,  fatty,  method  of  opening,  i,  408 
vascularization  of,  i,  163 
fibrous  macroscopic  structure  of,  i,  150 
fibrous  fatty,  change  in,  with  renal  cal- 
culus,  ii,    105 
tendinous,  vascularization  of,  i,  163 
Capsulectomy,  for  Bright's  disease,  ii,  293 
Carbolic  acid,  local  use  of,  in  vesical  tuber- 
culosis, ii,  89 
Carcinoma,  of  bladder,  ii,  516 
treatment  of,  ii,  550 
of  kidney,  ii,   239 
renal.     See  Carcinoma  of  kidney 
of  urethra,  ii,  593 

clinical  history  of,  ii,  595 
diagnosis  of,  ii,  595 


Carcinoma     of     urethra,     etiology     of,     ii, 
595 
forms  of,  ii,  593 
prognosis  in,  ii,  597 
treatment   of,  ii,  596 
Cargentos,  i,  350 
Caruncle,  urethral,  ii,  588 

treatment  of,  ii,  591 
Case,  of  abnormal  frequency  of  urination 
due  to  excessive  water  drinking,  ii, 
555 

of  abnormal  mobility  of  both  kidneys  in 
different  degree,  i,  467 

of  acute  pyelonephritis,  benefited  by 
medical  treatment,  ii,  224 

of  adenocarcinoma  developing  on  exstro- 
phy of  bladder,  ii,  389 

of  asthma  with  movable  kidney,  i,  494 

showing  benefit  from  non-opei'ative  treat- 
ment of  movable  kidney,  i,  502 

of  benign  papilloma  of  bladder  in  child, 
ii,  526 

of  chronic  rheumatism  relieved  by  ne- 
phrectomy for  chronic  pyelone- 
phritis,  ii,   226 

of  congenital  vesical  diverticula,  ii,  373 

of  contracted  bladder  treated  by  en- 
largement with  loop  of  ileum,  ii, 
479 

illustrating  course  of  actinomveosis,  ii, 
200 

of  cystic  kidney  secondaiy  to  renal  tuber- 
culosis, ii,  45 

of  cystic  tumor  in  adrenal  gland,  ii,  268 

of  dermoid  cyst  of  kidney,  ii,  272 

of  double  pyonephrosis  with  calculi,  ii, 
219 

of  ectopic  kidney,  with  pregnancy  and 
labor,  ii,  325 

of  exfoliative  cystitis  following  vaginis- 
mus, ii,  481 

of  exfoliative  cystitis  relieved  by  pos- 
tural treatment,  ii,  482 

of  exstrophy  of  bladder  treated  by 
Fowler's  method,  ii,  396 

of  extirpation  of  urethra  for  carcinoma, 
ii,  597 

of  fibroma  of  bladder  in  child,  ii,  526 

of  first  successful  operation  for  rupture 
of  bladder,  ii,  486 
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Cnsc,  sliowinsr  functional  value  of  diseased 
kidney,    compared    Avith    healthy 
follow,  i.  3.38 
of   triantisni    due    to   adrenal    tumor,   ii, 

20!) 
of  irun-shot   woniid  of  bladder,  ii,  495 
of  heniateniesis  with  movable  kidney,  i, 

showiiii:  importance  of  fat  in  supporting 
kidney,  i,  472 

of  incontinence  of  urine  cured  by  psychic 
treatment,  ii,  .560 

of  intermittent  cystic  dilatation  of  ureter, 
ii,  3.59 

illustrating  misleading  nature  of  thick- 
ened ureter  in  venal  tuberculosis, 
ii.  62 

of  movable  kidney  following  labor,  i,  470 
in  well-formed  chest,  i,  47.S 

of  nei)lirectomy  on  one  side  with  infect- 
ed hydronejihrosis  on  the  other,  i, 
554  " 

of  jierirenal  cyst  communicating  with 
renal  pelvis,  ii,  270 

of  periurethritis  chronica  due  to  per- 
foration of  bladder  by  stem  pes- 
sary, ii.  .587 

of  polycystic  kidney  with  no  symptom 
but  tumor,  ii,  278 

of  prevesical  abscess,  ii,   502 

of  pyelonephritis  with  sudden  onset,  ii, 
220 

of  pyonephrosis,  due  to  ureteral  stone,  ii, 
221 
with  unusual  complications,  ii,  222 

illustrating  rai)id  progress  of  renal  tu- 
berculosis, ii,  55 

of  renal  calculus  passed  spontaneously, 
ii.  110 

of  rhabdomyoma  of  bladder  in  child,  ii, 
528 

of  rhabdomyosarcomatosum  of  bladder 
in  child,  ii,  .527 

of  rupture  of  both  kidneys,  ii.  303 

of  sarcoma,  of  bladder  in  boy,  ii,  526 
of  urethra  in  adult,  ii,  598 

of  senson-  disturbance  of  bladder  due 
to  psychic  influence,  ii,  556 

of  serous  cyst  of  kidney  with  severe  pain, 
ii,  275 


Case,  of  severe  hemorrhage  in  renal  tuber- 
culosis, ii,  66 

of  single  ureter  opening  into  female 
urethra,  ii,  339 

of  spontaneous  gas  formation  in  pneu- 
maturia,  i,  226 

of  stricture  of  the  ureter  treated  by  dila- 
tation, ii,  356 

of  successful  decapsulation  of  kidney  for 
Bright's  disease,  ii,  292 

of  successful  operation  for  hypospadias 
in  the  female,  ii,  568 

of  suppurative  inflammation  of  prevesi- 
cal space,  ii,  500 

of  suture  of  bladder  after  rupture  for 
first  time,  ii,  493 

of  ureter  prolapsed  into  bladder  at  vesi- 
cal end,  ii,  357 

of  ureteral  calculus  removed  transvesi- 
eally,  ii,  161 

of  ui'eteral  calculi  with  exstrophy  of  blad- 
der, ii,  390 

of  urethral  myxosarcoma  in  patient  three 
months  old,  ii,  598 

of  urethral  stricture  treated  by  elec- 
trolysis, ii,  586 

of  vesical  diverticulum  in  man,  ii,  375, 
376 
operated  on  by  Pousson's  method,  ii, 
383 

of  vesical   hemorrhage  from  syphilis  of 
bladder,  ii,  484 
Cases,    showing    absence    of    results    from 
medicinal   treatment   of  renal   tu- 
berculosis, ii,  72 

showing  anatomical  results  of  suspension 
of  kidney,  i,  513,  514 

of  angioma  of  bladder,  ii,  525 

of  anuria  with  renal  calculus,  ii,  112 

of  continuous  irrigation  in  tub  for  cys- 
titis, ii,  469^ 

of  cyst  of  vesical  mucosa,  ii,  514 

showing  decreased  excretion  of  indigo- 
earmin  in  bilateral  renal  infec- 
tions, i,  320 

of  double  urethra,  ii,  564 

showing  duration  of  life  in  renal  tuber- 
culosis, ii,  71 

of  essential  hematuria  and  nephralgia,  ii, 
3,  8 
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Cases,  of  exstrophy  of  bladder  treated  by 
implantation    of    ureteral    orifices 
into  rectum,  ii,  400,  402 
of  fibroma  of  urethra,  ii,  593 
of  flbromyxoma  of  bladder,  ii,  520,  521 
of  fissura  vesicae  superior,  ii,  403 
showing  functional  results  of  suspension 

of  kidney,  i,  516 
of  gastro-intestinal  symptoms  with  mo-"- 

able  kidney,  i,  487 
of  gaunmata  of  the  kidney,  187 
of  headache  with  movable  kidney,  i,  493 
of  heredity  in  polycystic  kidney,  ii,  276 
of  hour-glass  contraction  of  bladder,  ii, 

377 
of    Maydl    operation    for    exstrophy    of 

bladder,  ii,  399 
of  movable  kidney,  with  gall-bladder  and 
liver  disturbance,  i,  491 
due  to  trauma,  i,  478 
of  operation  for  Bright's  disease  with- 
out decapsulation,  ii,  290 
of  pedunculate  tumor  of  bladder,  ii,  518 
of    plastic    operation    for    exstrophy    of 

bladder,  ii,  391,  392,  394 
of  prevesical  inflammation,  ii,  499,   501 
of  renal  and  ureteral  calculus  found  by 

X-ray,  ii,  132-136 
of  renal  calculus  with  double  pelvis  and 
ureter,  ii,  126 
found  by  wax-tipped  calculus,  ii,  120 
of  renal  tuberculosis  limited  to  one  part 

of  kidney,  ii,  38,  40 
showing    results    from    conservative    op- 
erations for  renal  tuberculosis,  ii, 
84 
of  retention   of  urine  in   hysterical   pa- 
tients, ii,  562 
of  single  ureter,  opening  into  vagina,  ii, 
342 
opening  into  vestibule  of  vagina,  ii,  343 
of  "solitary"  kidney,  ii,  309 
of   successful    operation   for   epispadias, 

ii,  572,  573 
of  supernumerary  kidney,  ii,  312 
of   supernumerary    ureter,    opening   into 
female  urethra,  ii,  339 
opening  into  vagina,  ii,  342 
opening  into   vestibule   of    vagina,   ii, 
346 


Cases,    of   syphilis   of   bladder,    associated 
with   tabes,  ii,  484 
of  ureteral  calculus,  found  by  cystoscopic 
examination,  ii,  118 
removed  from  pelvic  floor,  ii,  156 
removed  from  vesical  end  of  ureter,  ii, 
159 
of  urethral  fibromyoma,  ii,  592,  593 
of   urethral   myoma,   ii,   591 
showing    variations    in    function,    in    bi- 
lateral kidney  disease,  i,  343 
between   diseased  and  healthy  kidney, 

i,  341 
of  normal  kidneys,   i,   339 
of  vesical  diverticulum  in  women,  ii,  372 
Casts  in  urine,  i,  211 

with  renal  calculus,  ii,  116 
in  renal  tuberculosis,  ii,  66 
Catarrh   of   urinary   passages   as   basis   of 

stone  foiTnation,  ii,  101 
Cathelin's  method  of  treatment  for  enuresis, 

ii,  561 
Catheter,   shadow,  in  vesical   diverticulum, 
ii,  379 
ureteral,  i,   267 

wax-tipped,  advantages  of,  i,  270 ;  ii,  131 
in  diagnosis  of  renal  and  ureteral  cal- 
culus, ii,  120,  126 
in  diagnosis  of  vesical  calculus,  ii,  170 
method  of  using,  ii,  127 
retrograde  lase  of,  ii,  131 
use  of,  in  male,  ii,  131 
Catheterization  of  bladder,  in  diagnosis  of 
hematuria,  i,  223 
in  diagnosis  of  pyuria,  i,  218 
infection  of  urinary  tract  from,  i,  234 
objections  to,  after  rupture  of  bladder, 

ii,  490 
in  retention  of  urine,  ii,  563 
Catheterization  of  ureters,  i,  267 
in  cystitis,  ii,  454 
in  diagnosis,  of  hematuria,  i,  223 
of  hydronephrosis,  i,  541 
of  movable  kidney,  i,  500 
of  pyonephrosis,  ii,  221 
of  pyuria,  i,  218 

of  renal  and  ureteral  calculus,  ii,  117 
in  echinococcus  disease  of  kidney,  ii,  191 
in  hydronephrosis,  for  relief  of  pain,  i, 
547 
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(•.itlit'terization   of   ureters,   injury   follow- 
in-,  ii.  .•i04 

imMMiilioiis  in,  i,  .'{'^-1 

ill   pyi'litis,  ii,  2(l() 

renal  insiilliciency  estimated  by,  i,  333 

ill  renal  luhercnlosis,  ii,  68 

retroirrade.  ii,  131 

safely  of.  i,  209 

teohni(|ue  of,  i,  270 

in  treatment  of  hydronephrosis,  i,  547 

uses  of,  i,  276 

with  water  eystoscope,  i,  298 
Cautery,  aetual  removal   of  vpsieal  tumors 

by.  ii,  534 
Cavities,  formation  of,  in  renal  tuberculo- 
sis, ii,  3S 
Ceeeherelli's  incision,  i,  .380 
Cecum,   drasiiiin<r  of,  a  cause  of  movable 

kidney,  i,  480 
Ceils,  yeast.     See  Yeast  cells 
Centrifu<;alization  in  examination  of  urine 

for  tubercle  bacillus,  ii,  64 
Ciiart    showiiiij:    px-ocess    under    distention 

treatment  of  cystitis,  ii,  464 
Children,  beni.ijn  tumors  of  kidney   in,  ii, 
2()3 

hilliarziosis  in,  ii,  193 

carcinoma  of  kidney  in,  ii,  263 

cystitis  in,  ii,  4S0 

embryonic  tumors  of  kidney  in,  ii,  262, 
"  263 

hypernepln-oma  in,  ii,  263 

maliirnant  tumors  of  kidney  in,  ii,  239 

movable  kidney  in,  i,  468,  470 

pen  renal  abscess  in,  ii,  232 

jn-oiapse  of  urethra  in,  ii,  574 

jtyelitis  in,  ii,  212 

renal  calculus  in,  98 

tuberculosis  of  kidney  in,  ii,  23 

ureteral  calculus  in,  ii,  99 

urethral  calculus  in,  ii,  183 

vesical   calculus  in,  ii,  165 

vesical  tumoi-s  in,  ii,  526 
Chloroform,  results  following  injection  of, 

into  kidney,  ii,  38 
Chroniocystoscoi)y,  i,  315 
Chyluria,  ii,  201 

diagnosis  of,  ii,  202 

s,\nuptoms  of,  ii,  201 

treatment  of,  ii,  202 


Clinical     studies,     evidence     afforded     by, 
on    tuberculous   infection   through 
ureter,  ii,  30 
Cloaca,  opening'  of  ureter  into,  ii,  348 
Coeain  anesthesia,  in  examination  of  blad- 
der, i,  251 
Coeain  injection,  for  enuresis,  ii,  561 
Coceo-baeillus   aerogenes   vesicae,    in   pneu- 

maturia,  i,  227 
Colic,  renal.     See  Renal  colic 
Collapse,  due  to  rupture  of  kidney,  ii,  298 
Collargol  injections,  as  aid  to  X-ray,  i,  349, 
360;  ii,  125 
in  diagnosis  of  stricture  of  ureter,  ii,  352 
pain  following,  i,  335 
use  of,  with  X-ray  in  renal  tuberculosis, 
ii,  70 
Colon,  relation  of,  to  left  kidney,  i,  71 

to  right  kidney,  i,  66 
Colon  bacillus,  as  cause  of  pyelitis  in  chil- 
dren, ii,  212 
in  pneumaturia,  i,  227 
in  renal  infections,  ii,  217 
Condylomata  of  bladder,  ii,  188 
"Contracted  bladder,"  definition  of,  ii,  477 
as  sequel  to  cystitis,  ii,  477 
treatment  of,  ii,  478 
Corsets,  effect   of,  on  vertebral  column,   i, 

28 
Cortex  of  kidney,  arteries  to,  i,  161 
structure  of,  i,  153 
veins  of,  i,  162 
Crest  of  ilium,  relation  of,  to  kidney,  i,  38 
Cryoscopy,  of  the  blood,  i,  305 

of  the  urine,  i,  310 
Cull's  albuminuria,  i,  206 
Cullen  eystoscope,  i,  279 
Cultural    methods    of    diagnosis    in    renal 

tuberculosis,  ii,   67 
Curettage  for  cystitis,  ii,  465 
Cushny  and  Loewi's  experiments  on  poly- 
uria in   anemia,  i,  188 
Cystitis,  ii,  443 
avenue  for  infection  in,  ii,  444 
bacteria  causing,  i,  231,  232,  233,  234; 

ii,  445,  458 
catheterization  of  ureters  in,  ii,  454 
in  children,  ii,  480 
cicatrices  due  to,  ii,  475 
conditions  predisposing  to,  ii,  443 
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Cystitis,  contracted  bladder  as  sequel  of,  ii, 
477 
curettage  for,  ii,  465 
eystoseopic  examination  for,  ii,  452 
definition   of,  ii,  443 
diagnosis   of,  ii,  450 
differential  diagnosis  of,  ii,  455 
drainage  by  urethra  in,  ii,  466 
drainage  by  vesico-vaginal  incision  in,  ii, 

466' 
elimination  of  renal  infection  in,  ii,  459 
etiology  of,  ii,  443 
excision  of  diseased  area  for,  ii,  471 
exfoliative,  ii,  480 

definition   of,  ii,  480 

diagnosis  of,  ii,  482 

etiology  of,  ii,  481 

symptoms  of,  ii,  481 

treatment  of,  ii,  482 
general   principles   of  treatment   for,   ii, 

456 
hygienic  treatment  of,  ii,  459 
installations  for,  ii,  462 
irrigations  for,  ii,  461 
lesions  characteristic  of,  ii,  445,  453 
medication  in  treatment  of,  ii,  459 
organisms  causing,  ii,  458 
pathology  of,  ii,  445 
progressive  distentions  for,  ii,  463 
sequestration  of  diseased  area  for.  ii,  474 
summary  of  treatment  for,  ii,  476 
suppurativa  exfoliata.     See  Cystitis,  ex- 
foliative 
symptoms  of,  ii,  449 
topical  treatments  of,  ii,  465 
treatment  of,  ii,  456 

acute,  ii,  457 

based  on  form  of  infection,  ii,  458 

chronic,  ii,  458 
tub  treatment  for,  ii,  468 
vesical  ulcer  as  complication  of,  ii,  479 
Cystopyelitis,  as  sequel  to  rupture  of  kid- 
ney, ii,  297 
Cystoscope,  air.     See  Air  cystoscope 
Albarran  type  of  catheterizing,  i,  290 
Baer's,  i,  285,  290 
Braasch,  i,  289 

Bransford-Lewis,  i,  285,  289,  294,  298 
Brenner,  i,  285,  290 
Brenner  type  of  catheterizing,  i,  285,  290 


Cystoscope,    Brown-Buerger,    i,    285,    289, 
293,  298 
Cullen,  i,  279 
employment  of,  in  indigo-camiin  test,  i, 

315 
ideal,  i,  285 
Kelly,  i,  277 

Kollmann,  i,  285,  289,  292,  294 
lithotrite  combined  with,  i,  290 
modifications  of  Kelly,  i,  277 
Nitze.     See  Water  cystoscope 
open-air.     See  Cystoscope,  air 
panoptic,  i,  290 
photographic,  i,  292 
Schlaginweit,  i,  285,  289 
stereoptical,  i,  292 
water.     See  Water  cystoscope 
Cystoscopes,  i,  277 
catheterizing,  i,  289 
operative,  i,  290 

source  of  electricity  for  lighting,  i,  294 
for  special  uses,  i,  292 
Cystoscopic  examination.     See  Cystoscopy 
Cystoscopy,  in  cystitis,  ii,  451,  452 
in  diagnosis,  of  movable  kidney,  i,  500 

of  renal  injuries,  ii,  300 

of  ureteral  calculus,  ii,  118 

of  vesical  calculus,  ii,  170 

of  vesical  diverticulum,  ii,  377,  378,  381 

of  vesical  tumor,  ii,  530 
direct  method  of,  i,  248 
in  echinococcus  disease  of  kidney,  ii,  191 
in  hematuria,  i,  223 
in  hydronephrosis,  i,  539  ■ 
ideal  conditions  for,  i,  289 
in   litholapaxy,   ii,   176 
of  male  bladder,  i,  277 
method  of,  by  air  cystoscope,  i,  248 

by  water  cystoscope,  i,  284 
after   operation   for   vesical   calculus,   ii, 

176 
in  operation  for  vesical  calculus,  ii,  170 
in  pneumaturia,  i,  226 
position  of  patient  in,  i,  277 

by  water  cystoscope,  i,  296 
in  pyelitis,  ii,  206 
in  pyonephrosis,  ii,  221 
in  pyuria,  i,  218 
in  renal  tuberculosis,  ii,  67 
of  rudimentary  kidney,  ii,  311 
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Cystoscnpv.   by   water  cystoscope,   i,   284, 

204 
ill  vuiriiial  oiieration  for  vesical  calculus, 

ii,  179 
rystotoniy.  suprapubic   extraperitoneal,  ii, 

suprapubic    transjieritoneal,    ii,    546 
Cystic  kidney.     See  Kidney,  cystic 
Cysts,  of  kidney,  ii,  271 

classitication  of,  ii,  271 

dcrniiiid.  ii,  272 

formation  of,  with  renal  calculi,  ii,  105 

mortality    following:   nephrectomy   for, 
ii.  275 

retention  in,  ii,  272 

sequel  to  rnjiture  of  kidney,  ii,  297 

sero-hemonhapc,  ii,  272 

serous,  ii,  272 

treatment  of,  ii,  275 
of  vesical  mucosa,  ii,  514 
Czerny's  incision,  i,  380 

D'Antoiia's  incision,  i,  381 
Davidson  bulb  syrinp:e,  use  of,   in  supra- 
pubic section  for  vesical  calculus, 
ii.   181 
Decapsulation  of  kidney,  history  of,  ii,  289 

for  nephralpfia,  ii,  3,  8 
Denudation  of  vesicovasrinal  fistula,  ii,  414 
Dennoid  cysts,  of  bladder,  ii,  517 

of  kidney,  ii,  272 
Detrusor  muscle  of  bladder,  i,  196 
Diabetes,    pancreatic,    association    of,   with 
movable  kidney,  i,  494 
cliaracterislics  of  urine  in,  i,  188 
Diabetes  insipidus,   action   of  central   ner- 
vous system  in,  i,  190 
Diabetes  niellitus,  association  of,  with  pneu- 

maturia.  i,  227 
Diapliraem.  anatomical  relations  of.  i,  30 
conditiiins  favorinsr  hernia  of,  i,  31 
nerve  sup]»ly  of,  i,  30 
in  relation  to  lumbar  region,  i,  30 
Dinpluairmalic  hernia,  conditions  favoring, 

i.  31 
Dickinson's  syringe,  use  of.  in  cystitis,  ii, 

463 
Diet,  in  acute  pyelonephritis,  ii,  223 
after  operations  on  kidney,  i,  417 
in  esfeeniial  hematuria,  ii,  7 


Diet,   in   treatment   of  renal   and   ureteral 

calculus,  ii,  137 
Dietl's  crisis,  in  movable  kidney,  i,  460 

origin  of  term,  i,  460 
Dilatation,  gradual,  for  chronic  urethritis, 
ii,  581 
treatment  of  urethral  stricture  by,  ii, 
586 
rapid,  treatment  of  urethral  stricture  by, 
ii,  586 
Distentions,    progressive,    for    cystitis,    ii, 

463 
Distoma  hematobium,  ii,  193 
Diverticula,  containing  urethral  calculi,  ii, 
185 
of  pelvis,  i,  149 
vesical,  ii,  168 
Diverticulum,  vesical,  ii,  372 

comparative  frequency  of,  in  sexes,  ii, 

372 
definition  of,  ii,  372 
demonsti'ation  of,  by  X-ray,  i,  368 
diagnosis  of,  ii,  376 
etiology  of,  ii,  375 
literature  of,  ii,  384 
occurrence  of,  ii,  372 
operation  for,  ii,  380 
recognition  of,  ii,  170 
removal  of  sac  in  operation  for,  ii,  382 
rubber  balloon  in  operation  for,  ii,  382 
symptoms  of,  ii,  375 
treatment  of,  ii,  379 
Dorsal  position,  elevated,  for  inspection  of 

bladder,  i,  249 
Drainage,  continuous,  for  exfoliative  cysti- 
tis, ii,  483 
after  intracapsular  enucleation  of  kidney, 

ii,  154 
after  operation  for  Bright's  disease,  ii, 
294 
for  enterovesical  fistula,  ii,  406 
on  kidney,  i,  416 
for  rupture  of  bladder,  ii,  494 
for  vesico-eervieo-vaginal  fistula,  ii,  419 
for  vesico-vaginal  fistula,  ii,  417 
after  suprapubic  section,  ii,  183 

of  bladder,  ii,  183 
after    uretero-ureteral    anastomosis    for 

ureteral  fistula,  ii,  438 
by  urethra,  for  cystitis,  ii,  466 
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Drainage,    by    vesieo-vaginal    incision    in 

cystitis,  ii,  466 
Dressing,  after  operations  on  kidney,  i,  416 
Drugs,  in  actinomycosis,  ii,  201 
in  acute  cystitis,  ii,  457,  458 
in  acute  urethritis,  ii,  579 
in  chronic  cystitis,  ii,  460 
in  control  of  hemorrhage  from  injury  to 

kidney,  ii,  301 
in  enuresis,  ii,  561 

influence  of,  on  renal  secretion,  i,  186 
in  pneumaturia,  i,  225 
in  syphilis  of  bladder,  ii,  484 
in  treatment  of  renal  and  ureteral  cal- 
culus, ii,  137 
Du  Boscq  colorimeter,  i,  321 
Dudley's   operation,    for   extensive    vesical 

fistula,  ii,  426 
Dulness,  area  of,  due  to  rupture  of  kidney, 

ii,  299 
Duodenum,  relation  of  right  kidney  to,  i, 

63 
Duret's  incision,  i,  380 
Dysuria.     See  Urination,  frequent 

Eehinococcus  cyst,  pressure  by,  a  cause  of 

hydronephrosis,  i,  528 
Eehinococcus  disease,  ii,  188 
of  kidneys,  ii,  189 

age  in  relation  to,  ii,  189 
diagnosis  of,  ii,  190 
pathological  anatomy  of,  ii,  189 
prognosis  of,  ii,  191 
in  sexes,  ii,  189 
symptoms  of,  ii,  190 
treatment  of,  ii,  191 
Ectopia  vesicae.     See  Exstrophy  of  bladder 
Ectopic  kidney,  ii,  321,  322 
Edebohls   bag,    in    nephrectomy   for   renal 
tuberculosis,  ii,  76 
in  operation,  for  Bright's  disease,  ii,  293 
for  hydronephrosis,  i,  548 
on  kidney,  i,  386 
in  renal  operations  in  general,  i,  386 
in  suspension  of  kidney,  i,  508 
Edebohls'  incision,  i,  381 
Edema  of  leg,  with  movable  kidney,  i,  493 
Edison  lamp,  in  cystoscopy,  i,  286 
Electric  light,  in  examination  of  bladder,  i, 
253 


Electricity,   for  incontinence  of  urine,   ii, 
560 
in  sensory  disturbances  of  the  bladder,  ii, 

555 
source  of,  for  lighting  cystoscopes,  i,  294 
Electrolysis,  treatment  of  urethral  stricture 

by,  ii,  586 
Embryonic  tumors  of  kidney,  ii,  262 
age,  in  relation  to,  ii,  262 
definition  of,  ii,  262 
mortality  from,  ii,  264 
pathological  anatomy  of  ii,  263 
symptoms  of,  ii,  264 
treatment  of,  ii,  264 
Enteroptosis,  association  of,  with  movable 

kidney,  i,  487 
Entropionizing,  ii,  439 
Enuresis,  ii,  560 

treatment  of,  ii,  561 
Epidural  injections  in  treatment  of  incon- 
tinence of  urine,  ii,  561 
Epispadias,  ii,  568 
forms  of,  ii,  568 
treatment  of,  ii,  568 
Epithelial  cells,  significance  of,  in  urine,  i, 

211 
Epithelioma,  papillaiy,  of  renal  pelvis  and 
ureter,  ii,  255 
of  renal  pelvis  and  ureter,  ii,  262 
of  ureter,  ii,  262 
Ergot,  use  of,  in  essential  hematuria,  ii,  7 
Erlanger  blood-pressure  machine,  i,  206 
Esbach's  reagent,  i,  208 
Ether,  as  anesthetic  in  renal  operations,  i, 
379 
results  following  injection  of,  into  kid- 
ney, ii,  33 
Excretory    apparatus,   types   of,   in   verte- 
brates, i,  75 
Experimental   polyuria  test,   for  renal  in- 
sufficiency, i,  336 
Experiments,    by    Claude    Bernard    on    al- 
buminuria    following     injury     to 
brain,  i,  208 
on  production  of  reflex  anuria,  ii,  112 
on   relation   of   blood   pressure   to   renal 

secretion,  i,  183 
on  renal  secretion,  i,  181 
Exstrophy  of  bl^flder,  ii,  385 
choice  of  operation  for,  ii,  390 
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Exstrophy  of  bladder,  classification  of  op- 
erations for,  ii,  390 

clinical  fcatnros  of,  ii,  388 

(Ictinilion  of,  ii,  385 

mortality  from,  ii,  389 

niortalilv  followino;  Maydl  operation  for, 
ii",  400 

operation  for,  by  implantation  of  ureters 
into  bowel,  ii,  396 

plastic  operations  for,  ii,  390,  391 

treatment  of,  ii,  389 
E.\tra|>critoneal    incision,    in    nephrectomy 
for  renal  Inberculosis,  ii,  76 

Fallopian  tube,  opening'  of  ureter  into,  ii, 

347 
pmicture  of,  in  suspension  of  kidney,  i, 

508 
Fascia  iliaca,  i,  9 
Fascia  lumbo-dorsalis,  i,  7 
Fascia  perirenalis,  i,  463 
Fascia  rectovesical,  ii,  363 
Fascia  renalis,  i,  50,  56 
Fascia  superficialis,  i,  8 
Fat,  pararenal.    See  Pararenal  fat 

rapid  absorption  of,  a  cause  of  movable 

kidney,  i,  471 
retroperitoneal.     See  Pararenal  fat 
FatteninjT.  in  treatment  of  movable  kidney, 

i,  503 
Fatty  cai)sule,  treatment  of,  in  suspension 

of  kidney,  i,  513 
Fatty  sclerotic  kidney.     See  Kidney,  fatty 

sclerotic 
Fenwiek's  rules  for  interpretation  of  radio- 

jjrams,   of  renal   calculus,   i,   352, 

357,  360 
of  ureteral  calculus,  i,  362 
Fetus,  lobulation  of  kidney  in,  i,  129 

spinal  cuT-ves  of,  i,  28 
Fever.    See  Temperature,  elevation  of 
Fibroma,  of  bladder,  ii,  522 
of  renal  parenchyma,  ii,  237 
of  urethra,  ii,  591 
Fibromyoma  of  urethra,  ii,  591 
Fibromyxoma  of  bladder,  ii,  520 
Filaria  sanguinis  hominis,  ii,  201 
Fissura  vesicae  superior,  ii,  403 
Fistula,    entero-vesical,     definition    of,    ii, 

404 


Fistula,  entero-vesical,  etiology  of,  404 

diagnosis  of,  ii,  405 

treatment  of,  ii,  405 
recto-vaginal,  ii,  434 
recto-vesieal,  ii,  407 
ureteral,  ii,  435 

conditions  influencing  operation  for,  ii, 
436 

etiology  of,  ii,  435 

operation  for,  ii,  437 
uretero-vaginal,  ii,  439 
urethral,  ii,  441 

with  stricture  of  urethra,  ii,  585 
urethro-vaginal.     See  Fistula,  urethral 
utero-vesical.     See  Fistula,  vesico-uterine 
vesical,  ii,  404 

adherent  to  pubic  rami,  ii,  431 

close  to  perineum,  ii,  433 

complicated  by  pyonephrosis,  ii,  435 

complicated  by  rupture  of  symphysis, 
ii,  413 

complicated  by  torn  perineum,  ii,  434 

complications  of,  ii,  423 

definition  of,  ii,  404 

inaccessible,  ii,  427 

minute,  ii,  426 

multiple,  ii,  427 

preliminary  treatment  for,  ii,  424 

with  stricture  of  urethra,  ii,  585 

ureters  in  margin  of,  ii,  433 

varieties  of,  ii,  404 

very  large,  ii,  424 

vesico-cervico-vaginal,  ii.  418 

vesico-urethro-vaginal,  ii,  421 

vesico-uterine,  ii,  420 
vesico-cervico-vaginal,  ii,  418 
vesieo-genital,  classification  of,  ii,  412 

complications  of,  ii,  423 
vesico-hypogastric,  ii,  404 
vesico-urethro-vaginal,  ii,  421 
vesico-uterine,  ii,  420 

treatment  of,  ii,  428 
vesico-vaginal,    anesthesia    in,    operation 
for,  ii,  413 

apparatus  for  collecting  urine  leaking 
from,  ii,  422 

complications  of,  ii,  423 

conditions  necessary  to  success  in  op- 
eration for,  ii,  413 

definition  of,  ii,  404 
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Fistula,  vesieo-vaginal,  diagnosis  of,  ii,  411 
etiology  of,  ii,  407 
following  drainage  by  vesical  incision 

for  cystitis,  ii,  467 
formation  of,  for  tuberculosis  of  blad- 
der, ii,  87 
position  of  patient  in,  operation  for, 

ii,  413 
post-ojDerative  treatment  for,  ii,  417 
sutures  in  closure  of,  ii,  415 
symptoms  of,  ii,  410 
treatment  of,  ii,  411 
varieties  of,  ii,  412 
Five-plate   method   of   X-ray   examination, 

i,  349 
Folin's  method,  for  determining  acidity  of 

urine,  i,  210 
Foreign  bodies  as  nuclei  for  formation  of 

vesical  nuclei,  ii,  166 
Formalin,    iiTigation    with,    in    pyelitis,    ii, 
210 
tests  for  liberation  of,  ii,  207,  210 
Formalin    injections,    in    echinococcus    dis- 
ease of  kidney,  ii,  192 
Formula,   for  determining  specific  gravity 

of  urine,  i,  275 
Fornices,  renal,  development  of,  i,  118 
number  of,  i,  122 

relation  between,  and  surface  of  kid- 
ney, i,  122 
Fowler's  operations  for  exstrophy  of  blad- 
der, ii,  396 
Freezing  point  of  blood,  i,  305 

lowering  of,  in  renal  insufficiency  due 
to  calculus,  ii,  115 
of  solutions,  symbol  for,  i,  310 
of  urine,  i,  193,  310 
Freund  and  Rosthorn's  operation   for   ex- 
tensive vesical  fistula,  ii,  425 
Frying-pan  incision,  i,  404 
Functional  tests,  for  renal  incapacity,  com- 
bination of,  i,  335 
dependent    on    examination    of    blood, 
304 
for  renal  insuflfleieney,  apparatus  for  use 
in,  i,  317 
dependent  on  examination  of  urine,  i, 

307 
dependent  on  excretion  of  foreign  sub- 
stances, i,  312 


Functional  tests,  in  diagnosis  of  perirenal 
abscess,  ii,  234 
in  diagnosis  of  renal  and  ureteral  cal- 
culus, ii,  123 
disagreeable  sequelae  to,  i,  334 
estimation  of  kidneys  separately  by,  i; 

334 
experimental  polyuria  and,  i,  336 
as  guide  to  removal  of  kidney,  i,  338 
in  hydronephrosis,  i,  542 
ideals  of,  i,  301 
possibilities  of,  i,  303 
precautions  necessary  in,  i,  334 
value  of,  in  renal  tuberculosis,  ii,  70 

Fimnel-shaped  ureter,  ii,  68 

Gall-bladder,     disturbance     of,     associated 
with  movable  kidney,  i,  490 

Gartner's  duct,  opening  of  ureter  into,  ii, 
347 

Gas,  presence  of,  in  urine.     See  Pneuma- 
turia 

Gastro-intestinal  tract,  disturbance  of,  with 
movable  kidney,  i,  487 
with  renal  calculus,  ii,  111 

Geographical  locality,  influence  of,  on  renal 
calculus,  ii,  99 

Gersuny's  operation  for  exstrophy  of  blad- 
der, ii,  398 

Giantism,  due  to  adrenal  tumor,  ii,  269 

Girdled  kidney,  ii,  51 

Girls,  prolapse  of  urethra  in,  ii,  577 

Gland  extracts,  in  enuresis,  ii,  561 
in  retention  of  urine,  ii,  563 

Glomerulus,    microscopic    structure    of,    i, 
154 
reabsorption  of  filtrate  from,  i,  187 

Glycosuria,  i,  210 

Goetzl's  experiments  on  production  of  re- 
flex anuria,  ii,  112 

Golf-hole  ureter,  ii,  68 

Goniometer,  i,  263 

Gonococcus,   in   nuclei   of  renal  calculi,  ii, 
99 
renal  abscess  due  to,  ii,  217 

Gonorrhea,  associated  with  vesical  neuroses, 
ii,  354,  355 
stricture  of  urethra  due  to,  ii,  585 

Gravel,  with  renal  calculus,  ii,  115 

Gridiron  incision,  i,  386,  398 
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rminra-i)!?  method,  in  urinary  examination 

for  tubercle  bacillus,  ii,  05 
(luiiunata  of  kidney,  ii,  1S7 
Gunsliot  wounds,  of  bladder,  ii,  495 

Ilalin's  incision,  i,  3S0 

Hair-pin  siemilum.     See  Speculum 

Harrinirtou-Arayo     operation,     for    vesical 

tumor,  ii,  34() 
Headaclies,  with  movable  kidney,  i,  493 
llcad-niirmr.  in  examination  of  bladder,  i, 

Heideidiain's   experiments,  on   renal   secre- 
tion, i,  181 
Ileidenhain's  theory,  of  renal  secretion,  i, 

176 
Hematemesis  with  movable  kidnej^,  i,  493, 

494 
Hematuria,  i,  218 

albuminuria  associated  with,  i,  221 
appearance  of  blood  in,  i,  221 
associated  with  hydronephrosis,  i,  537 
Briirht's  disease  as  cause  of,  i,  224 
in  embryonic  tumors  of  kidney,  ii,  264 
essential,  ii,  1 
diagnosis  of,  ii,  6 

dia,2rnosis  between,  and  malignant  tu- 
mor of  kidney,  ii,  282 
etiology  of,  ii,  2 
expectant  treatment  for,  ii,  6 
history'  of,  ii,  1 

lactation  associated  with,  ii,  4 
nephritis  as  cause  of,  ii,  2 
operation  for,  ii,  7 
pathology  of,  ii,  2 
pregnancy  associated  with,  ii,  4 
syni]itnmatology,  ii,  5 
treatment  of,  ii.  6 
estimaticm  of  red  blood  cells  in,  i,  222 
frequency  of,  i,  219 
general  considerations  as  to,  i,  223 
idiopathic  renal.     See  Hematuria,  essen- 
tial 
as  indication  for  operation  in  malignant 

tumor  of  kidney,  ii,  282 
in  malignant  disease  of  kidney,  ii,  248 
physical  changes  in  urine  due  to,  i,  221 
physical  examination  for.  i,  223 
with  renal  calculus,  ii,  110,  115 
in  renal  tuberculosis,  ii,  59 


Hematuria,   due  to   rupture  of  kidney,  ii, 
298 
with  serous  cysts  of  kidney,  ii,  275 
sources  of  blood" in,  i,  220 
as  sj'mptom  of  malignant  tumor  of  kid- 
ney, ii,  281,  282 
as  symptom  of  vesical  calculus,  ii,  169 
symptoms  pointing  to  source  of  blood  in, 

i,  222 
treatment  of,  i,  224 
with  ulcer  of  bladder,  ii,  479 
Hemoglobin  in  urine.     See  Hemoglobinuria 
Hemoglobinuria,  i,  228 
Hemorrhage,  internal,  after  rupture  of  kid- 
ney, ii,  299 
renal,  Bright's  disease  a  cause  of,  i,  224 
death  due  to,  i,  206;  ii,  5 
due  to  lesions  of  kidney,  i,  220 
in  nephrolithotomy,  i,  443 
due  to  rupture  of  kidney,  ii,  297,  299 
sources  of,  in  renal  operations,  i,  220 
as  symptom  of  vesical  tumor,  ii,  529 
with  vesical  diverticulum,  ii,  375 
Henle,  loop  of,  i,  179 
Heredity,  influence  of,  on  enuresis,  ii,  560 

in  urinary  disorders,   i,  369 
Hermann's  experiments,  on  solids  in  urine 

after  ligation  of  ureter,  i,  189 
Hernia,  diaphragmatic,  conditions  favoring, 
i,  31 
inguinal,  with  exstrophy  of  bladder,  ii, 
386 
Hexamethylenamin.    See  Urotropin 
High  frequency  current,  vesical  tumor  re- 
moved by,  ii,  534 
Histological  studies  of  kidney,  i,  181 
History-taking,  value  of,  in  urinary  disor- 
ders, i,  369 
Horseshoe  kidney,  arteries  of,  ii,  314 
causes  of,  i,  93 ;  ii,  313 
frequency  of,  ii,  318 
fusion  of,  315 
pain  caused  by.  ii,  336 
rupture  of,  ii,  296 
X-ray  in  diagnosis  of,  i,  360 
Hydatid  cyst  of  kidney,  ii,  189 
Hydatid  disease  of  bladder,  ii,  192 
Hydremia,  character  of  urine  during,  i,  185 
Hydrogen   peroxid,    capacity   of  blood   to 
catalyze,  i,  306 
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Hydronephrosis,  i,  520 

abnormal  mobility  of  kidney  a  cause  of, 
i,  525,  530 

acquired,  causes  of,  i,  526,  532 

aspiration  of  sac  in,  i,  547 

due  to  bilharziosis,  ii,  195 

catheterization  of  ureters  in  diagnosis  of, 
i,  541 
for  relief  of  pain,  i,  547 

congenital  causes  of,  i,  523 

conservative  operations  for,  i,  550 

cystoscopy  in,  i,  539 

definition  of,  i,  520,  554 

diagnosis  of,  i,  539 

etiology  of,  i,  520 

function   of  kidney   affected  by,   i,    544, 
554 

functional  tests  for,  i,  542 

infection  in,  i,  537 

influence  of  position  upon,  i,  532,  537 

following  injury  to  ureter,  ii,  305 

movable  kidney  associated  with,  i,  482 

movable  kidney  a  cause  of,  i,  482 

pain  in,  i,  536 

palliative  measures  in,  i,  546 

pathological  anatomy  of,  i,  533 

plastic  operations  for,  i,  552,  555 

prognosis  in,  i,  544 

radical  operations  for,  i,  548 

relative   frequency   of,    on   two   sides,   i, 
520 

due  to  renal  calculus,  ii,  105,  125 

resection  for,  i,  553 

secondary  to  renal  tuberculosis,  ii,  45 

as  sequel  to  rupture  of  kidney,  ii,  297 

symptomatology,  i,  536 

treatment  of,  i,  545 

urinary  examination  in,  i,  539 

due  to  vesical  diverticulum,  ii,  375 

X-ray  in  diagnosis  of,  i,  361,  544,  550 
Hypernephroma,  ii,  251 

X-ray  in  diagnosis  of,  i,  360 
Hypogastric  bladder,  influence  of,  on  blad- 
der, i,  201 
Hypospadias,  ii,  565 

symptoms  of,  ii,  565 

treatment  of,  ii,  565 
Hysteria,  hematuria  associated  with,  ii,  4 

retention    of    urine    associated    with,    ii, 
562 


Incision,  Abbe's,  i,  381 

abdominal,  in  suprapubic  section,  ii,  181 
Albarran's,  i,  381 
Bardenheuer's,  i,  380 
barn-door,  i,  406 
V.  Bergmann's,  i,  380 
Ceccherelli's,  i,  380 

closure   of   abdominal,   after  kidney  op- 
eration, i,  415 
in  suprapubic  section,  ii,  182 
Czerny's,  i,  380 
D'Antona's,  i,  381 
for  decapsulation   of  kidney  in  Bright's 

disease,  ii,  293 
Buret's,  i,  380 
Edebohls',  i,  381 
for  exposure   of  renal  calculus,  ii,   139, 

145 
for  extensive  renal  operations,  i,  398 
extraperitoneal  in  nephrectomy  for  renal 

tuberculosis,  ii,  76 
frying-pan,  i,  404 
gridiron,  i,  386,  398 
Hahn's,  i,  380 
Johnson's,  i.  383 
Keen's,  i,  381 
Konig's,  i,  383 
Kiister's,  i,  380 
lumbar,  i,  384 

in  nephrectomy'  for  renal  tuberculosis, 

ii,  76 
M'Ardle's,  i,  382 
McBurney's,  382 
Morris',  i,  382 
in  nephrectomy  for  malignant  disease  of 

kidney,  ii,  284 
in  operation  for  vesical  diverticulum,  ii, 

382 
Pean's,  i,  381 

for  perineal  section,  ii,  177 
Poncet's,  i,  380 
in  pyelotomy,  i,  441 
for  renal  tumors,  i,  404,  407 
retroperitoneal,  i,  384 
Robson's,  i,  382 
for  silver  wire  method  of  nephrotomy,  i, 

450,  452 
Simon's,  i,  379 
suprapubic,  into  bladder,  ii,  182 

for  gunshot  wounds  of  bladder,  ii,  495 
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Jiu-ision,  suprapubic,  for  rupture  of  blad- 
der, ii.  4i);{ 
for  suspeusion  of  kidney,  i,  506,  508 
Tilhuann's,  i,  382 
of  urt'tliral  strioture,  ii.  580 
Iiu'isioii  and  draiuajie,  for  eehinococcus  dis- 
ease of  kidney,  ii,  l!'"- 
Incisions,  in  minor  operations  on  kidneys, 
i.  386 
for  nephrolitbotoniy,  i,  443 
for  nephro-uretereeloniy,  i,  407 
])rineii)le  of  renal,  i,  445 
transvei-se  nephrotomy,  i,  457 
for  exposure  of  kidney,  arteries  encoun- 
tered in,  i,  16 
lumbar  fascia  in,  i,  8 
for  exposure  of  kidney  and  ureter,  i,  379 
relations  of,  to  nature  of  operation,  i, 

385 
topop-aphy  of  lumbar  region  in  rela- 
tion to,  i,  384 
Incontinence  of  urine,  ii,  557 
due  to  abnormal  opening  of  vxreter,  ii,  337 
non-operative  treatment  of,  ii,  559 
operations  for,  ii,  558 
in  renal  tuberculosis,  ii,  58 

in  children,  ii,  24 
as  symptom  of  urinaiy  diseases,  i,  373 
types  of,  ii,  557 
Index,  Becher  and  Lennhoff's,  i,  475 
Iiuligo-cannin  test,  experimental  facts  con- 
cerning, i,  317 
experiments  with,  on  renal  secretion,  i, 

181 
before  nephrectomy  for  injury  to  kidney, 

ii,  303 
personal  observations  on,  i,  320 
for  renal  insutficiency,  i,  315 
technique  of,  i,  316 
time  required  for,  i,  318 
Infarcts,  infected,  of  kidney,  ii,  216 
renal  fonn  of,  i,  430 

in   healing  of  nephrotomy   wounds,  i, 
456 
Infection,  avenue  of,  in  actinomycosis,  ii, 
197 
in  bilharziosis,  ii,  193 
in  disease  of  urinary  tract,  233 
in  eehinococcus  disease,  ii,  189 
in  kidney  and  ureter,  ii,  217 


Infection,  avenue  of,  in  pyelitis,  ii,  203 
perirenal.     See  Perirenal  infection 
secondary,  in  renal  tuberculosis,  ii,  42 
treatment  of  cystitis  based  on  form  of,  ii, 
458 
Infections  of  kidney.     See  Renal  infections 
Infectious  diseases,  acute  bacteriuria  in,  i, 

234 
Inflammations,    perirenal.       See    Perirenal 

inflammations 
Injuries,  to  bladder  and  urethra,  ii,  486 
classification  of,  ii,  489 
diagnosis  of,  ii,  490 
early  knowledge  of,  ii,  486 
from  gunshot  wounds,  ii,  495 
incomplete  rupture  of  bladder,  ii,  495 
literature  of,  ii,  487 
proportion  of,  in  sexes,  ii,  486 
sequelae  to,  ii,  489 

with  sharp  or  blunt  instrument,  ii,  494 
treatment  of,  ii,  492 
to  kidney,  ii,  296 
diagnosis  of,  ii,  300 
expectant  treatment  for,  ii,  301 
hematuria  due  to,  i,  220 
indications  for  operation  for,  ii,  301 
renal  arteries  in  relation  to,  i,  432 
rupture,  ii,  296 

stab  or  gunshot  wounds,  ii,  303 
subcutaneous,  ii,  296 
treatment  of,  ii,  300 
varieties  of,  ii,  296 
to  ureter,  ii,  303 

from  bullet  or  stab  wounds,  ii,  306 
diagnosis  of,  iii,  306 
etiology  of,  ii,  303 
treatment  of,  ii,  306 
Inspection,  of  bladder,  i,  248 

with  water  cystoscope,  i,  297 
in  cystitis,  ii,  451 
in  examination  of  urinary  tract,  i,  242 
of  ureter,  i,  243 
of  urethra,  i,  243 
Instillations,  in  cystitis,  ii,  462 
Instruments,  for  examination  of  bladder,  i, 
251 
for  examination  of  urinary  tract,  i,  244, 

251 
in  operation  for  vesico-vaginal  fistula,  ii, 
414 


INDEX    OF    SUBJECTS. 


627 


Instruments,  preparation  of,  for  renal  op- 
erations, i,  378 
Intestine,   large,   relation  of  kidneys  to,   i, 
39 
small,  relation  of,  to  left  kidney,  i,  71 
Intoxications,  general,  hematuria  due  to,  i, 

220 
Intra-abdominal  pressure,  influence  of,  on 
emptying-  of  bladder,  i,  201 
mobility  of  kidney  affected  by,  i,  465 
Intracapsular  enucleation  for  renal  calcu- 
lus, ii,  153 
Intrapelvic  organs,  hydronephrosis  due  to 

pressure  of,  i,  528,  551 
lodid  of  silver  injection,  in  X-ray  examina- 
tion  for   vesical   diverticulum,    ii, 
379,  381 
Irrigation,  of  bladder,  for  exfoliative  cysti- 
tis, ii,  483 
after  suprapubic  section,  ii,  183 
after  vaginal  operation  for  calculus,  ii, 
180^ 
continuous,  for  vesical  fistula,  ii,  424 
exfoliative  cystitis  treated  by,  ii,  483 
after  operation  for  vesico-vaginal  fistula, 

ii,  417 
in  pyelitis,  ii,  210 
Irrigations,  in  cystitis,  ii,  461 
Irritability  of  bladder,  in  renal  tuberculosis, 
ii,  58 
due  to  renal  calculus,  ii.  111 
"Irritable  bladder,"  ii,  555 

diagnosis  between,  and  cystitis,  ii,  455 
Ischial  triangle,  i,  363 

Israel's  method  of  palpation  for  movable 
kidney,  i,  497 

Jaboulay's  method  of  treatment  for  enu- 
resis, iij  561 

Jaundice  with  movable  kidney,  i,  491 

Jews,  liability  of,  to  renal  calculus,  ii, 
99 

Johnson's  incision,  i,  383 

Jolles'  test  for  albumin,  i,  205 

Keen's  incision,  i,  381 
Kehldorf  method,  i,  308 
Kelly  eystoscope,  modifications  of,  i,  277 
Kelly  method,  for  suspension  of  kidney,  i, 
'508 


Kelly's  operation,  for  incontinence  of  urine, 
ii,  558 

for  vesical  diverticulum,  ii,  380 
Kidney,  actinomycosis  of.     See  Actinomy- 
cosis 

adenoma  of.     See  Adenoma  of  kidney 

amount  of  blood  passing  through,  i,  184 
in  relation  to  renal  secretion,  i,  183 

anatomy  of,  i,  127 

attachment  of,  to  adrenal  gland,  i,  465 
to  panci-eas,  i,  465 

atrophy  of,  ii,  310 

axes  of,  i,  45 

belted.     See  Belted  kidney 

blood-vessels  of,  i,  179 

carcinoma  of.     See  Carcinoma 

connective  tissue  of,  i,  165 

conservative    operations    upon,    in    renal 
tuberculosis,  ii,  83 

consistency  of,  i,  139 

contour  and  form  of,  influenced  by  ro- 
tation, i,  133 

cortical  substance  of,  i,  153 

cystic  secondary  to  renal  tuberculosis,  ii, 
45 

cysts  of.     See  Cysts  of  kidney 

decapsulation  of.     See  Decapsulation  of 
kidney 

development  of  permanent,  i,  82 

vascular  system  in,  i,  93 

displaced.     See  Kidney,  movable 

echinocoecus  disease  of.     See  Echinococ- 
cus  disease 

ectopic,  i,  322;  ii,  32 

embryonic    tumors   of.      See    Embryonic 
tumors  of  kidney 

enlargement  of,  as  diagnostic  sign,  i,  370 

exposure  of,  in  renal  operations,  i,  15 

fatty   sclerotic,    secondary    to    renal    tu- 
berculosis, ii,  45 

fetal  stage  of,  early,  i,  82 
later,  i,  109 

floating,  definition  of,  i,  459 

form  and  axis  of,  i,  127 

form  of,  influenced  by  first  ureteral  di- 
vision, i,  129 
influenced  by  rotation,  i,  130 

function  of,  i,  174 

affected  by  hydronephrosis,  i,  544,  554 

girdled.    See  Girdled  kidney 
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Kidney,  irunnnata  of,  ii,  387 
llculeiiliain's  experiments  on,  i,  ISl 
heniatuna  due  to  lesions  of,  ii,  220 
lieniorrhaire     from.       vSee     Hemon-hage, 

Tcnal 
l)is((il()iri<'al  studies  of,  i,  181 
lioi-seslioe.     See  Horseshoe  kidney 
liy<latid  eysts  of,  ii,  189 
incisions  for  exposure  of.     See  Incisions 
infected   infarcts   of.      See   Infarcts,   in- 
fected 
infections  of.     See  Renal  Infections 
injuries  to.    See  Injuries  to  kidney 
internal  secretion  by,  i,  175 
intra-abdominal   pressure  in    relation    to 

mobility  of,  i,  465 
landmarks  on  surface  of,  in  nephrotomy, 

i,  437 
lavatre  of,  ii,  210 
left,  exposure  of,  i,  62 
in  pyelitis,  ii,  210 

relation  of,  to  descending  colon,  i,  71 
to  pancreas,  i,  69 
to  spleen,  i,  43,  69 
to  splenic  flexure  of  colon,  i,  70 
to  stomach,  i,  67 
lobulated  fetal,  ii,  312 
lobulation  of,  in  fetus,  i,  129 
as  guide  in  nephrotomy,  i,  438 
in  relation  to  mobility  of,  i,  482 
lump,  ii,  321 

IjTnphatics  of,  i,  164,  180 
macroscopic  anatomy  of,  in   relation  to 

secretion,  i,  177 
macroscopic  structure  of,  i,  150 
maldevelopment  of.    See  Maldevelopment 

of  kidney 
medullary  substance  of,  152 
method  of  obtaining  urine  from,  without 

catheterization,  i,  263^,  267 
microscopic  structure  of,  i,  154 
mobility  of,  i,  461 
movable,  i,  459 

age  in  relation  to,  i,  467 
anatomical  facts  concerning,  i,  460 
appendical  symptoms  with,  i,  492 
bladder  symptoms   associated   with,   i, 

499 
catheterization  of  ureters  in  diagnosis 
of,  i,  500 


Kidney,   movable,  in   children,  i,  468,  470 
congenital  predisposition  to,  i,  480 
cystoseopic    examination    in    diagnosis 

of,  i,  500 
definition  of,  i,  459 
degrees  of,  i,  495 
diagnosis  of,  i,  494,  501 
dilatation  of  stomach  a  cause  of,  i,  481, 

489 
displacement  of  aorta  and  vena  cava  in 

operation  for,  i,  396 
dragging  of  cecum  as  cause  of,  i,  480 
early  surgery  of,  i,  460 
etiology  of,  i,  469 
frequency  of^  i,  466 
gall-bladder  and  liver,  symptoms  asso- 
ciated with,  i,  490 
gastro-intestinal    symptoms    associated 

with,  i,  487 
history  of,  i,  459 

hydronephrosis  associated  with,  i,  482 
hydronephrosis  caused  by,  i,  525,  530 
index  of,  from  body  form,  i,  475 
injection  of  renal  pelvis  in   diagnosis 

of,  i,  498,  500 
menstruation  in  relation  to,  i,  480,  485, 

493 
nervous  symptoms  with,  i,  489 
non-operative  treatment  for,  i,  502 
normal  position  of  kidney  in  relation 

to,  i,  460 
occurrence  of,  i,  466 
operative  treatment  for,  i,  504 
pain  in,  i,  485 
palpation  of,  i,  242 
pathology  of,  i,  482 
peculiar  body  form  a  cause  of,  i,  474 
pelvic  symptoms  associated  with,  i,  492 
percussion  for,  i,  498 
physical  examination  for,  i,  494 
pregnancy   and   labor   as   cause   of,  i, 

470 
prophylaxis  against,  i,  502 
ptoses  of  other  organs,  associated  with, 

i,  468 
rapid  absorption  of  fat  a  cause  of,  i, 

471 
relation  of  adrenal  bodies  to,  i,  74 
renal  calculus  as  cause  of,  i,  470 
renal  tiunors  as  cause  of,  i,  470 
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Kidney,  movable,  as  sequel  to  rupture  of 
kidney,  ii,  297 
sex  in  relation  to  frequency  of,  i,  46G 
summary  of  results  from  treatment  of, 

i,  518 
suspension  for  relief  of,  i,  504.     See 

also  Kidney,  suspension  of 
symptomatology  of^  i,  484 
tight  lacing-  as  cause  of,  i,  472 
traction   exerted  by,   on   duodenum,   i, 

66 
traumS,  as  cause  of,  i,  478 
treatment  of,  i,  501 
unusual  symptoms  with,  i,  493 
urinary  examination  in  diagnosis  of,  i, 

499 
variety  of  motion  in,  i,  495 
X-ray  in  diagnosis  of,  i,  360,  499 
multiple    abscesses    of.      See    Abscesses, 

mvUtiple 
nerves  of,  i,  165,  180 
new  growths  of.     See  Tumors  of  kidney 
normal  mobility  of,  i,  461 
normal  position  of,  i,  460 
operations  on.     See   Operations  on  kid- 
ney 
pain  in,  as  means  of  diagnosis,  i,  371 
palpation  of,  i,  242 

for  renal  calculus,  ii,  116 
in  renal  tuberculosis,  ii,  61 
pelvis  of,  i,  139.     See  also  Pelvis,  renal 
peritoneal  coat  of,  i,  463 
peritoneal  folds  of,  i,  463 
physiology  of,  i,  174 
polycystic.     See  Polycystic  kidney 
post-fetal  stag-e  of  growth  in,  i,  117 
pus  in.     See  Pyuria 
relation  of  pelvis  to  surface  of,  i,  119 
relative   weight   of,   in   newborn    and   in 

adult,  i,  92 
resection  of,  i,  430 

for  renal  tuberculosis,  ii,  83 
right,  relation  of,  to  colon,  i,  66 
to  duodenum,  i,  63 
to  liver,  i,  67 
rotation  of,  88 

in  relation  to  vascularization,  i,  133 
rudimentary,  ii,  310 
rupture  of,  ii,  296 
diagnosis  of,  ii,  300 


Kidney,  rupture  of,  diagnosis  between,  and 
rupture  of  bladder,  ii,  491 
expectant  treatment  for,  ii,  301 

sequelaB  to,  ii,  296 

symptoms  of,  ii,  297 

treatment  of,  ii,  300 
sarcoma  of.     See  Sarcoma  of  kidney 
seutiform,  ii,  320 
secretion  of.     See  Renal  secretion 
shape  of,  i,  122 

shield-shaped.     See  Kidney,  seutiform 
sigmoid,  ii,  320 
simple  elongated,  ii,  319 
site  of  selection  for  tuberculous  infection 

of,  ii,  32 
size  of,  i,  122,  137 

in  relation  to  its  delivery,  i,  410 
solitary,  ii,  309 
stone  in.    See  Calculus,  renal 
structure  of,  i,  150 

supporting,  i,  462 
subcutaneous  injury  of,  ii,  296 
surface   of,   in    relation   to   structure,   i, 

437 
surgical   anatomy   of,   with   reference  to 

nephrotomy  and  resection,  i,  418 
suspension  of,  i,  504 

anatomical  results  of,  i,  513 

decapsulation  of  kidney  in,  i,  507 

exposure  of  kidney  in,  i,  509 

first    lumbar   nerve   in    relation    to,   i, 
390 

for  hydronephrosis,  i,  550 

functional  results  of,  i,  515 

history  of,  i,  504 

incisions  for,  i,  506,  508 

Kelly  method  for,  i,  508 

level  of  fixation  for,  i,  506 

methods  for,  i,  504 

mortality  following,  i,  515 

placing  of  sutures  in,  i,  512 

position  of  patient  in,  i,  508 

post-oi^erative  complications  to,  i,  515 

post-operative  treatment  for,  i,  517 

puncture  of  fascia  in,  i,  508 

skin  incision  for,  i,  508 

summary  of  results  of,  518 

sutures  employed  in,  i,  506,  507 

technique  of,  i,  508 

treatment  of  fatty  capsule  in,  i,  513 
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Kitliiey,  symptonis  connected  with,  in  uro- 
loj,ncal  diagnosis,  i,  370 

theories  reirarding  secretion  by,  i,  176 

tissue  of,  i,  151 

topojrraphy  of,  from  within,  i,  42 

tuberculosis  of.    See  Tuberculosis  of  kid- 
ney 

tumors  of.    See  Tumors  of  kidney 

tyjiical  forms  of,  i,  131 

unilateral  elonsrated,  ii,  319 

unsyminetrical,  ii,  309 

vascular  channels  to,  i,  160 

vascular  pedicle  of,  i,  465 

veins  of,  i,  99 

weight  of,  i,  137 
Kidney-anlajre,  changes  in,  i,  82 
Kidney  blastema,  development  of,  i,  103 
Kidney  capsule,  tuberculous  infection  of,  ii, 

27 
Kidney  colic.     See  Colic,  renal 
Kidney  niches,  muscles  forming,  i,  45 

position  of  kidney  in,  i,  45 

relation  of,  to  movable  kidney,  i,  474 

shape  of,  i,  51 
Kidnevs,  abdominal  organs  in  relation  to, 
'     i,  62        _ 

adrenal  bodies  in  relation  to,  i,  71 

albuminuria  associated  with  injury  of,  i, 
207 

avenue  for  infection  of,  i,  233 

avenue   for   tubercular   infection   of,    ii, 
20 

changes  in  position  of,  during  develop- 
ment, i,  83 

crest  of  ilium,  in  relation  to,  i,  38 

diaphragm  in  relation  to,  i,  30,  38 

difference  in  position  of,  on  two  sides,  i, 
34 

excretion  of  bacteria  through,  in  health, 
i,  234 

functional  insufficiency  of.    See  Renal  in- 
sufficiency 

functional  tests  for  capacity.     See  Func- 
tional tests  for  renal  insufficiency 

functional   value  of   diseased,   compared 
with  nonnal,  i,  337 

functions  of,  estimated  separately,  i,  334 

fusion  of,  i,  93 

large  intestine  in  relation  to,  i,  39 


Kidneys,  liver  in  relation  to,  i,  39 

methods  for  deteniiining  functional  ca- 
pacity of,  i,  300 

normal  position  of,  i,  15 

pleura  in  relation  to,  i,  39 

position  of,  in  adult  and  in  newborn,  i, 
92 
in  relation  to  operation  on,  i,  1 

pus.    See  Pus  kidneys;  also  Pyuria 

rate  of  secretion  in,  i,  273 

relation  of,  to  diaphragm,  i,  30,  38 

relative    functional   value   of   normal,   i, 
336 

ribs  in  relation  to  position  of,  i,  29,  36 

secretion  of.     See  Renal  secretion 

sensibility  of,  i,  242 

similarity  of  form  in  both,  i,  136 

spleen  in  relation  to,  i,  39 

supernumerary,  ii,  311 

topography  of,  from  without,  i,  34 

variations  in  position  of,  with  sex   and 
age,  i,  35 

vascularization  of.     See  Renal  vasculari- 
zation 

vertebrae  and  ribs  in  relation  to,  i,  34 
Knee-chest  posture,  in  finding  ureteral  ori- 
fices, i,  266 

for  inspection  of  bladder,  i,  248 
Kollmann  cystoscope,  i,  285,  289,  292,  294 
Konig's  incision,  i,  383 
Kiister's  incision,  for  exposure  of  kidney, 
i,  380 

Labor,    as    cause    of    movable    kidney,    i, 

470 
injury  to  ureter  in,  ii,  303 
vesico-vaginal  fistula  due  to,  ii,  407 
Lace-liver,  i,  67 
Lacing,  tight,  as  cause  of  movable  kidney, 

i,  472 
Lactation,  hematuria  associated  with,  ii,  4 
Landmarks  in  lumbar  region,  i,  2 
Lenses  in  Nitze  cystoscope,  i,  287 
Lewin   and   Goldsehmidt's   experiments   on 

peristalsis  of  ureter,  i,  195 
Ligamentum  lumbo-costale,  relation  of,  to 

pleura,  i,  32 
to  lumbar  region,  i,  15 
Lightning  pains,  with  movable  kidney,  i, 

494 
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Lipomata,  of  renal  parenchyraata,  ii,  236 

of  renal  pelvis,  ii.  237 
Litholapaxy.  ii,  174 

eontra-indieations  to,  ii,  177 
Lithotomy  position,  in  operation  for  vesi- 

eo-vaginal  fistula,  ii,  413 
Lithotripsy,  ii,  173 

contra-indications  to,  ii,  177 
Lithotrite,  Bigelow's,  ii,  174, 176 

combined  with  cystoscope,  i,  290 

Young's,  176 
Liver,  disturbance  of,  associated  with  mov- 
able kidney,  i,  490 

relation  of  kidneys  to,  i,  39 

relation  of,  to  right  kidney,  i,  42,  67 
Lobulated  fetal  kidney,  ii,  312 
Loeffler   method,   in   examination    of   urine 

foj-  tubercle  bacillus,  ii,  64 
Loop  of  Henle,  i,  157 

Ludwig's  experiments  on  relation  between 
blood  pressure  and  renal  excretion, 
i,  183 
Ludwig's    theory     of    renal     secretion,     i, 

176 
Lumbar  fascia.     See  Fascia  lumbodorsalis 
Lumbar  incision,  indications  for,  i,  384 

in  nephrectomy  for  renal  tuberculosis,  ii, 
76 
Lumbar  puncture,  i,  3,  6 
Lumbar  region,  ai'teries  of,  i,  16 

blood-vessels  of,  i,  16 

diaphragm  in  relation  to,  i,  30 

landmarks  in,  i,  2 

muscles  and  fascia  of,  i,  3 

nerves  of,  i,  21 

pleura  in  relation  to,  i,  31 

surgical  relation  of  muscles  in,  i,  9 

topographical  anatomy  of,  i,  2 

topography  of,  in  relation  to  incision  for 
exposure  of  kidney,  i,  384 

variations  in  course  and  distribution  of 
nerve  supply  to,  i,  26 

veins  of,  i,  21 

vertebral  column  and  ribs  in  relation  to, 
i,  28 
Lump  kidney,  ii,  321 
Luys'  cystoscope,  i,  278,  280 
Lymphatics,  of  adrenal  bodies,  i,  72 

of  bladder,  ii,  369 

of  kidney,  i,  164,  180 


Lymphatics,  of  ureter,  i,  lil 
of  urethra,  ii,  371 

Mackenrodt's  operation  for  uretero-vaginal 

fistula,  ii,  439 
Malakoplakia,  ii,  485 
Maldevelopment,  of  kidney,  ii,  307 

absence  of  kidney  on  one  side,  ii,  307 

classification  of,  ii,  307 

congenital  atrophy,  ii,  310 

embryological  notes  on,  ii,  326 

as  to  form,  ii,  312 

horseshoe  kidney,  ii,  313 

insufficient  development  on  one  side,  ii, 
310 

lobulated  fetal  kidney,  ii,  312 

lump  kidney,  ii,  321 

as  to  number,  ii,  307 

as  to  position,  ii,  321 

scutiform  kidney,  ii,  320 

supernumerary  kidneys,  ii,  311 

unilateral  elongated  kidney,  ii,  319 
of  renal  pelvis,  ii,  326 

in  lesser  degree,  ii,  331 
of  ureter,  abnormal  orifices,  ii,  336 

doubling  of,  ii,  327 

embryological  notes  on,  ii,  326 

as  to  form,  ii,  331 

of  lesser  degree,  ii,  331 

as  to  position,  ii,  331 
Malformation,  of  renal  pelvis,  as  to  form, 
ii,  331 

in  lesser  degree,  ii,  331 

as  to  position,  ii,  331 
of  urethra,  ii,  564 

absence  of  urethra,  ii,  564 

classification  of,  ii,  564 

double  urethra,  ii,  564 

epispadias,  ii,  568 

hypospadias,  ii,  565 

vaginal  urethra,  ii,  565 
Malpighian  body,  structure  of,  i,  178 
Malpighian  corpuscle.     See  Glomerulus 
Manipulative  measures,  in  treatment  of  hy- 
dronephrosis, i,  546 
M'Ardle's  incision,  i,  382 
Massage,  in  treatment  of  movable  kidney,  i, 

503 
Massive  degeneration  of  Tuffier.     See  Tuf- 
fier's  massive  degeneration 
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^faiiry's  ojieration  for  exstrophy  of  blad- 
der, ii.  391 
Maydl's  operation   for  exstrophy  of  blad- 
der, ii,  :wfl 
McHiirney's  incision,  i,  3S2 
^redullary  substance,  of  kidney,  blood  ves- 
sels of.  i,  162 
structure  of,  i,  152 
Menstruation,    symptoms   of   movable   kid- 
ney   influenced    by,    i,    480,    485, 
403 
Mercury  bidilorid,  injection  of.  in  echino- 
coccus  disease  of  bladder,  ii,  192 
irriiration  with,  in  pyelitis,  ii,  210 
I^Iesonephrcs,  i,  75 
Metanei)hros,  i,  75 

Methvlene-blue   test,   in   hydronephrosis,   i, 
542 
for  renal  insufTiciency,  i,  314 
Meyer's  experiments,  on  diabetes  insipidus, 

i,  187 
Microscope,  appeai'ance  of  pus  cells  under, 
i,  215 
examination  of  urine  under,  i,  201 
^Micturition.     See  Urination 
Mobility  of  kidney,  degrees  of,  i,  495 

normal,  i,  461 
Morris'  incision,  i,  382 
Mortality,  from  actinomycosis,  ii,  201 
following     Bergenhem's     operation     for 

exstro{)hy  of  bladder,  ii,  403 
from  embryonic  renal  tumor,  ii,  264 
from  exstrophy  of  the  bladder,  ii,  3ot> 
from  injuries  to  ureter  .without  operative 

treatment,  ii,  306 
following  Maydl  operation  for  exstrophy 

of  bladder,  ii,  400 
following    nephrectomy,    for    malignant 
disease  of  kidney,  ii,  286 
for  polycystic  kidney,  ii,  181 
for  jiyonephrosis.  ii,  231 
for  renal  cyst,  ii,  275 
following   operation,   for  renal  tubercu- 
losis, ii,  74 
for  renal  and  ureteral  stones,  ii,  164 
for  ruptured  kidney,  ii.  301 
from  rupture  of  bladder,  ii,  489,  492 
following  suspension  of  kidney,  i,  515 
Movable  kidney.    See  Kidney,  movable 
Miillerian  duct,  development  of,  i,  75 


M.  latissimus  dorsi,  surgical  relations  of,  i, 

9 
M.  obliquus  externus,  arterial  supply  of,  i, 

19 
surgical  relations  of,  i,  11 
M.  obliquus  internus,  arterial  supply  of,  i, 

19 
surgical  relations  of,  i,  11 
M.  psoas  major,  surgical  relations  of,  i,  15 
M.  quadratus  luraborum,  surgical  relations 

of,  i,  13 
M.  sacrospinalis,  surgical  relations  of,  i,  9 
M.  serratus  posticus,  inferior  surgical  rela- 
tions of,  i,  12 
M.  transversalis  abdominis,  arterial  supply 

of,  i,  19 
surgical  relations  of,  i,  12 
Muscles,    surgical    relation    of,    in    lumbar 

region,  i,  9 
Muscles  and  fascia  of  lumbar  region,  i,  3 
Myoma,  of  bladder,  ii,  524 

of  urethra,  ii,  591 
Myrmalid  as  liberator  of  foi-malin,  ii,  310 
Myxoma  of  bladder,  ii,  520 
in  children,  ii,  526 

Negroes,  immunity  of,  to  renal  calculus,  ii, 

99 
Nephralgia,  ii,  1 

decapsulation  for  relief  of,  ii,  3,  8 

diagnosis  of,  ii,  6 

etiology  of,  ii,  2 

expectant  treatment  for,  ii,  6 

history  of,  ii,  1 

nephritis  as  cause  of,  ii,  2 

operation  for,  ii,  7 

pathology  of,  ii,  28 

pregnancy  associated  with,  ii,  4 

symptomatology  of,  ii,  5 

treatment  of,  ii,  6 
Nephrectomy,  for  actinomycosis,  ii,  201 

after-treatment  for,  i,  417 

causes  of  death  after,  for  tuberculosis,  ii, 
75 

closure  of  wound  in,  i,  415 

for  cystic  kidney,  ii,  275 

drainage  after,  i,  416 

for  eehinococcus  disease,  ii,  192 

functional  tests  as  guide  to  performance 
of,  i,  338 
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Nephrectomy,  for  hemorrhage  due  to  rup- 
tured kidney,  i,  225 
for  hydronephrosis,  i,  548 
for  injury  to  kidney,  ii,  303 
for  injury  to  ureter,  ii,  306 
intracapsular  enucleation  of  kidney  in,  i, 

414 
mortality  after,  for  malignant  tumor,  ii, 
286 
for  polycystic  kidney,  ii,  181 
for  movable  kidney,  i,  504 
for  multiple  abscesses  of  kidney,  ii,  225 
objections  to,  in  essential  hematuria  and 
nephralgia,  ii,  8 
for  polycystic  kidney,  ii,  281 
phloridzin  test  as  guide  to  performance 

of,  i,  313 
in  pyelitis,  ii,  211 

in  pregnancy,  ii,  215 
for  pyonephrosis,  ii,  226,  231 
removal  of  kidney  in  capsule,  i,  413 
for  renal  calculus,  ii,  152 
technique  of,  i,  412 

for  renal  tuberculosis,  ii,  76 
for  ureteral  fistula,  ii,  437 
Nephritis,  acute,  pathology  of,  ii,  288 
renal  hemorrhage  due  to,  i,  224 
due  to  syphilis,  ii,  187 
acute  septic,  changes  in  kidney  in,  ii,  218 
chronic,  classification  of,  ii,  289  ^ 

essential  hematuria  and  nephralgia  as- 
sociated with,  ii,  2 
chronic  interstitial,  indigo-carmin  test  in, 
i,  319 
methylene-blue  test  in,  i,  315 
pathology  and  symptoms  of,  ii,  289 
phenolsulphonephthalein    test    for,    i, 

322 
reduced  excretion  of  chlorids  in,  309 
relation  between,  and  re-absorptive  ca- 
pacity of  tubules,  i,  187 
renal  calculus  associated  with,  ii.  105 
renal  tuberculosis  associated  with,  ii,  33 
rosanilin  test  for,  i,  315 
symptoms  of  renal  insufficiency  due  to, 

i,  302 
due  to  syphilis,  ii,  187 
chronic    parenchymatous,    indigo-carmin 
test  for,  i,  319 
methylene-blue  test  in,  i,  315 


Nephritis,  chronic  parenchymatous,  pathol- 
ogy and  symptoms  of,  ii,  289 
phenolsulphonephthalein     test    for,    i, 

322 
reduced    excretion    of    chlorids    in,    i, 

309 
symptoms  of  renal  insufficiency  due  to, 

i,  301 
due  to  syphilis,  ii,  187 
gummatous,  ii,  187 

hemorrhagic,    following    collargol    injec- 
tion, i,  351 
parenchymatous,    following    injection    of 
tuberculin,  ii,  33 
Nephrocapsulectomy    for   Bright's   disease, 

ii,  293 
Nephrolithiasis.    See  Calculus,  renal 
Nephrolithotomy,  i,  443 

cause  of  hemorrhage  in,  i,  443 
closure  of  wound  after,  ii,  149 
followed  by  nephrectomy  for  renal  cal- 
culus, ii,  153 
for  renal  calculus,  ii,  145 
technique  of  incision  in,  i,  445 
Nephroma  embryonale  malignum,  ii,  262 
Nephroptosis.     See  Kidney,  movable 
Nephrotomy,    arrangement    of    arteries    in 
reference  to,  i,  419 
for  chronic  pyelitis,  ii,  211 
for  essential  hematuria   and  nephralgia, 

ii,  8 
first  performance  in,  ii,  91 
for  large  pus  kidneys,  i,  412 
landmarks  on  surface  of  kidney  in  rela- 
tion to,  i,  437 
lobulation  of  kidney  as  guide  in,  i,  438 
objections  to,  in  hydronephrosis,  i,  549 
for   pyelitis  in   pregnancy   and   puerpe- 

rium,  ii,  215 
for  pyonephrosis,  ii,  229 
for  renal  tuberculosis,  ii,  83 
silver  wire  method  of,  i,  448 
surgical   anatomy  of  kidney  with  refer- 
ence to,  i,  418 
suturing  of  kidney  in,  i,  453 
transverse  incisions  in,  i,  457 
unusual  arrangement  of  arteries  in  ref- 
erence to,  i,  427 
Nephro-ureterectomy,  i,  407 
incisions  for,  i,  407 
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Nerve,  first  lumbar,  distribution  of,  in  lum- 
bar regrion,  i,  24 
iiiii>(>rtance  of,  in  fixation  of  kidney,  i, 
390 
ilio-hypoiinstric.  distribution  of,  i,  25 
iimuiiinl,  distribution  of,  i,  26 
last   (lioracic.  distribution  of,  in  lumbar 
reyion,  i,  24 
Nen-es  of  adrenal  bodies,  i,  72 
of  bladder,  i,  197;  ii,  369 
"border."  i,  28 
of  diaphracni.  i.  30 
in  exposure  of  kidney  through  superior 

lumbar  trigonum,  i,  389 
of  kidney,  i,  165",  ISO 
of  importance  in  renal  operations,  i,  21 
of  lumbar  region,  i,  21 
of  ureter,  i,  171 
of  urethra,  ii,  371 

variations  of,  in  lumbar  region,  i,  26 
Nervous  diseases,  hematuria  due  to,  i,  220 
Nervous  system,  action  of,  on  renal  secre- 
tion, i.  190 
disturbance  of,   associated  with  movable 

kidney,  i,  489 
influence  of,  on  bladder,  i,  199 
Neuralgia,  associated  with  movable  kidney, 
i,  493 
idiopathic  renal.     See  Nephralgia 
Neuroses  of  the  bladder,  ii,  553 
classification  of,  ii,  553 
diagnosis  of,  ii,  554 
enuresis,  ii,  560 
frequency  of  unnation,  ii,  555 
incontinence  of  urine,  ii,  557 
pain,  ii,  554 
pathology  of,  ii,  553 
retention  of  urine,  ii,  562 
sensory  disturbances,  ii,  554 
treatment    of    sensory    disturbances,    ii, 
556 
Nitrogen  bodies,  excretion  of,  in  renal  in- 
sufficiency, i,  307,  308 
Nitrous  oxid  gas,  in  renal  operations,  i,  379 
Nitze  cystoseope.     See  Water  cystoscope 
Nuclei,  in  renal  and  ureteral  calculi,  ii,  94, 
99 
reduced   excretion    of,    in    renal   insuffi- 
ciency, i,  308 
Nucleo-albumin,  tests  for,  in  urine,  i,  208 


Onkometer,  i,  177 

Operation,  for  entero-vesical  fistula,  ii,  405 
for  epispadias,  ii,  568 
for  inaccessible  vesical  fistula,  ii,  428 
for  minute  vesical  fistula,  ii,  427 
for  multiple  vesical  fistulas,  ii,  427 
for  rectovaginal  fistula,  ii,  434 
for  rectovesical  fistula,  ii,  407 
for  uretero-vaginal  fistula,  ii,  439 
for  urethral  fistula,  ii,  441 
for  very  large  vesical  fistula,  ii,  424 
for    vesical    fistula,    adherent    to    pubic 
rami,  ii,  431 
close  to  perineum,  ii,  433 
with  rupture  of  symphysis,  ii,  433 
with  torn  perineum,  ii,  434 
with  ureters  in  margin  of  fistula,  ii,  433 
for  vesieo-cervico-vaginal  fistula,  ii,  418 
for  vesico-urethro-vaginal  fistula,  ii,  421 
for  vesieo-uterine  fistula,  ii,  421 
for  vesico-vaginal  fistula,  ii,  414 
Operations,  on  bladder,  for  carcinoma,  ii, 
550 
for  exstrophy,  ii,  390 
for  gunshot  wounds,  ii,  495 
litholapaxy,  ii,  173 
lithotripsy,  ii,  173 
perineal  section,  ii,  177 
for  removal  of  tumors,  ii,  537 
for  rupture,  ii,  493 
supi'apubic  section  in,  ii,  180 
vaginal,  ii,  179 
for  vesical  calculus,  ii,  170 
for  vesical  diverticulum,  ii,  379 
for  vesical  tuberculosis,  ii,  87 
for  wounds  with  sharp  instrument,  ii, 
494 
on  kidney,  i,  375 

for  abnormal  mobility,  i,  504 

for  acute  pyelonephritis,  ii,  223 

after-treatment  of,  i,  417 

anesthetic  in,  i,  378 

anuria  as  indication  for,  ii,  164 

approach     through     superior     lumbar 

trigonum,  i,  386 
arteries  of  kidney,  importance  of,  in, 

i,  16 
for  Bright's  disease,  ii,  292 
for  chronic  pyelonephritis,  ii,  226 
classification  of,  i,  375,  411 


INDEX    OF    SUBJECTS. 


635 


Operations  on  kidney,  closure  of  wound,  i, 
415 
for  cystic  kidney,  ii,  275 
delivery  of  kidney  in,  i,  410 
drainage  after,  i,  416 
dressing  for,  i,  416 
for  echinocoecus  disease,  ii,  191 
for  essential  hematuria  and  nephralgia, 

freeing  body  of  kidney  in,  i,  408 
functional  tests  as  guide  to,  i,  338 
general    considerations    concerning,    i, 

375 
for  hydronephrosis,  conservative,  i,  550 

radical,  i,  548 
incisions  for  exposure  of  kidney  in,  i, 

379 
incisions    employed    in     extensive,     i, 

398 
incisions  in  minor,  i,  386 
for  injuries,  ii,  300 
intracapsular  enucleation,  i,  414 
landmarks  on  surface  of  kidney  in,  i, 

437 
muscles  of  importance  in,  i,  9 
nephrectomy,  i,  412 

for  actinomycosis,  ii,  201 

for  echinocoecus  disease,  ii,  192 

for  malignant  tumor,  ii,  284 

for  pyelitis,  ii,  211 

in  pregnancy,  ii,  215 
nephrolithotomy,  i,  443 

for  large  pus  kidneys,  i,  412 

for  pyelitis  in  pregnancy,  ii,  215 

for  pyonephrosis,  ii,  229 

in    pregnancy    and    puerper'ium,    ii, 
215 
nephro-uretereetomy,  i,  407 
nerves  of  importance  in,  i,  21 
opening  fatty  capsule  in,  i,  408 
peculiarities  of,  i,  375 
for  perirenal  abscess,  ii,  235 
for  perirenal  tumor,  ii,  271 
for  polycystic  kidney,  ii,  281 
position  of  operator  in,  i,  378 
position  of  patient  in,  i,  378 
preliminaries  to,  i,  376 
preparation  of  patient  for,  i,  376 
for  pyelitis,  ii,  211 
for  pyonephrosis,  ii,  226,  229,  231 


Operations  on   kidney,  removal  of  kidney 
in,  i,  413 
removal  of  kidney  from  capsule  in,  i, 

414 
for  renal  calculus,  ii,  138 
for  renal  tuberculosis,  conservative,  ii, 
83 
radical,  ii,  73,  76 
resection  of  ribs  in,  i,  398,  405 
types  of,  i,  411 
veins  of  importance  in,  i,  21 
X-ray  as  guide  to,  i,  358 
on    ureter,    for    abnormal    openings,    ii, 
340,  342,  343,  344,  345,  347 
for  calculus,  ii,  138,  154 
for  injury,  ii,  306 
for  stricture,  ii,  354,  356,  360 
for  ureteral  fistula,  ii,  437 
on  urethra,  for  carcinoma,  ii,  596 

for  incontinence   of   urine   in   middle- 
aged  women,  ii,  558 
for  prolapse,  ii,  575,  576,  578 
for  sarcoma,  ii,  599 
Operator,  position  of,  in  renal  operations, 

i,  378 
Organisms,  in  cystitis,  ii,  445,  456 

causing  infection  of  urinary  passages,  i, 

231,  232,  233,  234 
in  healthy  urethra,  i,  229 
in  pneumaturia,  i,  227 
in  pyelitis,  ii,  204 
in  pyuria,  i,  214 
in  renal  infections,  ii,  217 
secondary,  in  renal  tuberculosis,  ii,  66 
treatment     of     cystitis     based     on,     ii, 
458 
Oudin    spark,    in    treatment    of    external 

urethritis,  ii,  582 
Ovary,   adherent,   as   cause   of  hydroneph- 
rosis, i,  528 

Pain,  in  cystitis,  ii,  449 

in  diseases  of  prevesical  space,  ii,  503 
fixed,  with  renal  calculus,  ii,  109 
following  retention  of  catheter  in  ureter, 

i,  335 
measures    for    relief    of,    in    renal    and 

ureteral  calculus,  ii,  138 
in  movable  kidney,  i,  485 
in  perirenal  abscess,  ii,  233 
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Pain,  due  to  pressure  of  horseshoe  kidney 
on  nerve  roots,  ii,  336 
renal,     in     essential     hematuria.        See 
Nephralgia 
in  tuhereulosis  of  kidney,  ii,  57 
in  urolojrieal  diagnosis,  i,  371 
in  hydronoi)lir()sis,  i,  536 
in  sensory  disturhances  of  bladder,  ii,  554 
as  symptom,  of  echinoeoccus  "disease  of 
kidney,  ii,  190 
of  malisinant  tumor  of  kidney,  ii,  182 
of  pyelitis,  ii,  205 
of  pyonei)lirosis,  ii,  220 
transferred,  in  renal  calculus,  ii,  109 
nretenil.  in  essential  hematuria,  ii,  6 
nrethral.    si-inificance    of,    in    nrological 

dia.iiiiosis  of,  i,  374 
with  vesical  diverticulum,  ii,  375 
vesical,  in  urolopcal  diagnosis,  i,  373 
in  renal  tuberculosis,  ii,  58 
Palpation,  of  abdominal  portion  of  urinary 
tract,  i,  241 
in  cystitis,  ii,  450 

dorsal  method  of,  for  movable  kidney, 
i,  496 
in  erect   posture  for  movable  kidney,  i, 

498 
in  examination  of  urinaiy  tract,  i,  237 
Israel's  method  of,  for  movable  kidney, 

i,  497 
of  kidney  in  renal  tuberculosis,  ii,  61 
of  kidneys,  i,  242 
for  movable  kidney,  i,  496 
of   pelvic    portion    of   urinary   tract,    i, 

237 
in  perirenal  abscess,  ii,  233 
in  pyonephrosis,  ii,  222 
for  renal  and  ureteral  calculus,  ii,  116 
of  renal  portion  of  urinary  tract,  i,  242 
of  ureters,  i,  240 
of  urethra,  i,  237 
of  vesical  tract,  i,  240 
Pancreas,  attachment  of  kidney  to,  i,  465 

relation  of  left  kidney  to,  i,  69 
Panoptic  cystoscopy  i,  290 
Papillae,  renal  number  of,  i,  143 
Papillary  cystoma,  malignant,  as  sequel  to 

rupture  of  kidney,  ii,  297 
Papilloma,  of  bladder,  ii,  509 
in  child,  ii,  526 


Papilloma,  of  renal  pelvis,  ii,  237 
of  renal  pelvis  and  ureter,  ii,  255 
Paraffin  injection,  for  incontinence  of  urine, 

ii,  559 
Pararenal  fat,  i,  50 

color  of.  i,  390,  403,  408 
distribution  of,  i,  390 
position  of,  i,  52 

as  protection  to   kidney,  i,  39,  51 
Parasites,  hematuria  due  to,  i,  223 
Parenchyma,  renal.    See  Renal  parenchj'ma 
Patient,  general  examination  of,  for  renal 
calculus,  ii,  114 
position   of.     See  Position  of  patient 
preparation  of,  for  operation  in  Bright's 
disease,  ii,  293 
for  operations  on  kidney,  i,  376 
for  use  of  X-ray,  i,  347 
Pean's  incision,  i,  381 

Pelves,  renal,  number  of,  in  one  kidney,  i, 
142 
double,  ii,  126 
single,  i,  418 
Pelvic    organs,    disturbance    of,    associated 

with  movable  kidney,  i,  492 
Pelvis,    renal,    anastomosis    between,    and 
bladder  for  relief  of  hydronephro- 
sis, i,  553 
arrangement  of  arteries  in  divided,  i,  427 
benign  tumors  of.     See  Tumors  of  renal 

pelvis,   benign 
blood-vessels  of,  i,  164 
capacity  of,  in  human  being,  i,  520,  542, 

554 
development  of,  i,  117 
direction  of,  i,  149 
divided,  i,  147,  419 
effect  of  rotation  of  kidney  on  axis  of,  i, 

132 
embryological   notes    on   maldevelopment 

of,  ii,  326 
forms  of,  characteristic  of  animals,  i,  139 
characteristic  of  man,  i,  142 
from  surgical  standpoint,  i,  418 
in  horseshoe  kidney,  ii,  313 
inflammation  of,  ii,  216 
with  leaf-like  attachment,  i,  141 
location  of,   i,  144 
macroscopic  structure  of,  i,  154 
malformation  of,  in  lesser  degree,  ii,  331 
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Pelvis,  method  of  opening,  for  renal  cal- 
culus, ii,  142 

microscopic  structure  of,  i,  159 

physiology  of,  i,  194 

plication  of,  for  relief  of  hydronephrosis, 
i,  552 

primitive,  i,  139 

shape  of,  i,  146 

in  relation  to  extraction  of  calculus,  ii, 
142 

simple,  i,  139 

single,  i,  146 

size  of,  i,  144 

surface  of  kidney  in  relation  to,  i,  119 

with  tubular  prolongations,  i,  141 

tumors  of.     See  Tumors  of  renal  pelvis 
Percussion,  in  examination  of  urinary  tract, 
236 

for  movable  kidney,  i,  498 

in  perirenal  abscess,  ii,  233 

in  pyonephrosis,  ii,  222 

for  renal  calculus,  ii,  117 
Perineal  section,  for  vesical  calculus,  ii,  177 
Perinephric  abscess,  as  sequel  to  rupture  of 

kidney,  ii,  297 
Perirenal  abscess.     See  Abscess,  perirenal 
Perirenal  fascia.     See  Fascia  jjerirenalis 
Perirenal  fat,  i,  50 

blood-vessels  of,  i,  54 

color  of,  i,  403,  408 

distribution  of,  i,  391 

function  of,  i,  464 

as  protection  to  kidney,  i,  39 

relations  of,  i,  53 
Perirenal  infection,  secondary  to  renal  tu- 
berculosis, ii,  43 
Perirenal  inflammations,  ii,  231 

definition  of,  ii,  216 

diagnosis  of,  ii,  234 

etiology  of,  ii,  231 

pathological  anatomy  of,  ii,  232 

prognosis  of,  ii,  234 

symptoms  of,  ii,  233 

treatment  of,  ii,  235 
Perirenal  tumors,  ii,  270 

classification  of,  ii,  270 

diagnosis  of,  ii,  271 

prognosis  of,  ii,  271 

symptoms  of,  ii,  271 

treatment  of,  ii,  271 


Peritonitis,   due  to  rupture   of  kidney,   ii, 

299 
Periurethritis  chronica,  ii,  587 
Peters'  operation  for  exstrophy  of  bladder, 

ii,  400 
Petit's  triangle,  position  and  relations  of, 

i,  3,  5 
Phenolsulphonephthalein  test,  experimental 
results  from,  i,   321 

personal  observations  on,  i,  323 

for  renal  insufficiency,  i,  321 

tables  showing  output  in,  i,  324 

technique  of,  i,  321 
Phleboliths,   distinction   between,   and   ure- 
teral calculus,  i,  363 

X-ray  in  diagnosis  of,  i,  363 
Phloridzin,  action  of,  on  renal  epithelium, 

i,  187 
Phloridzin  test,  i,  312 
Phloroglucin,  as  liberator  of  formalin,  ii, 

210 
Phosphates,  excretion  of,  as  test  for  renal 
insufficiency,  i,  309 

in  urine.     See  Phosphaturia 
Phbsphaturia,  i,  209 
Pleura,  relation  of  kidneys  to,  i,  39 

relation  of  lumbo-costal  ligaments  to,  i, 
32 
Plica  ureterica,  ii,  364 
Pneumaturia,  i,  225 

cause  of  gas  formation  in,  i,  227 

gas  formation  in  neighboring  organs,  i, 
225 

organisms  present  in,  i,  227 

source  of  gas  in,  i,  225 

spontaneous  formation  of  gas  in,  i,  226 

treatment  of,  i,  228 

varieties  of  gases  in,  i,  228 
Polariscopic  test,  i,  210 
Pollakiuria.     See  Urination,  frequent 
Polycystic  kidney,  ii,  275 

course  of,  ii,  278 

diagnosis  of,   ii,   280 

etiology  of,   ii,   277 

occurrence  of,  ii,  275 

pathology  of,  ii,   275 

stages  of,  ii,  278 

symptoms  of,  ii,  278 

theories  as  to  cause  of,  ii,  277 

treatment   of,  ii,  281 
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Polypi,  mucous,  of  urethra,  ii,  591 
Polyuria,  associated  with  pyuria,  i,  21S 
increase    of    solids    in     uiine    with,     i, 

186 
in  renal  tuberculosis,  ii,  59 
fliarat'ter  of  urine  during,  i,  185 
drugs  as  cause  of,  i,  186 
Poncet's  incision,  i,  380 
Position   of  patient,  in  eystoscopic   exam- 
ination, i,  277;  ii,  452 
in  drainage  of  bladder  by  vesical  incision 

for  cyslilis,  ii,  467 
in  examination  of  urinaiy  tract,  i,  244, 

248 
for  examination   by  water  cystoscope,  i, 

296 
in  excision  of  diseased  area  for  cystitis, 

ii,  471 
in  finding  ui'eteral  orifice,  i,  266 
for  insjiection  of  bladder,  i,  248 
in    iu'i)lireotoniy    for   renal    tuberculosis, 

ii,  76 
after  operation  on  kidney,  i,  417 
in  ojiei'ation  for  rupture  of  bladder,  ii, 

493 
in  operation  for  vesieo-vaginal  fistula,  ii, 

413 
in  operations  on  'kidney,  i,  378 
in  palpation  of  movable  kidney,  i,  49G, 

497,  498 
in  renal  ojiei'ations,  i,  378 
in  suspension   of  kidney,  i,   508 
in  topical  treatment  of  cystitis,  ii,  465 
for  use  of  wax-tipped  catheter,  ii,  127 
in  X-ray  examination,  i,  348 
Posner's  method  of  estimating  pus  in  urine, 

i,  215 
Post-mortem    specimens,    evidence    of,    on 
tuberculous    infection     of    kidney 
through  ureter,  ii,  29 
Post-operative  complications  in  suspension 

of  kidney,  i,  515 
Post -operative  treatment  for  suspension  of 

kidney,   i,   517 
Postural  albuminuria,  i,  206 
Posture,   influence    of,    on    hydronephrosis, 
ii,  168 
on  vesical  calculus,  ii,  168 
Pousson's   opei-ation    for  vesical   diverticu- 
lum, ii,  383 


Pregnancv,  as  cause  of  exfoliative  cystitis, 
ii,   481 
as  cause  of  movable  kidney,  i,  470 
hematuria     and     nephralgia     associated 

with,  ii,  4 
pyelitis  in,  ii,  213 
rupture  of  bladder  in,  ii,  488 
Premature  development,  adrenal  tumors  as- 
sociated with,  ii,  269 
Prevesical  space,  anatomical  relations  of,  ii, 
497 
diseases  of,  ii,  497 

anatomical   relations  in  regard  to,   ii, 

497 
classification  of,  ii,  498 
clinical  history  of,  ii,  499 
definition  of,  ii,  497,  502 
differential   diagnosis  of,   ii,  503 
etiology  of,  ii,  502 
history  of,   ii,  498 
infl^ammatory  tumors,  ii,  499 
introductory  to,  ii,  497 
literature  on,  ii,  505 
symptoms  of,  ii,  500 
treatment  of,  ii,  504 
Prism,  in  Nitze  cystoscope,  i,  288 
Prolapse  of  urethra,  ii,  574 
in  adults,  ii,  574 
diagnosis  of,  in  girls,  ii,  578 
etiology  of,  in  adults,  ii,  574 

in  girls,  ii,  577 
in  girls,  ii,   577 

pathology  of,  in  adults,  ii,  576 
treatment   of,   in   adults,    ii,   576 

in  girls,  ii,  578 
thrombosis  of  veins  in,  ii,  575 
Pronephros,  i,  75 

Prostate  gland,  hematuria  due  to  enlarge- 
ment of,  i,  220,  224 
involvement   of,  in  renal  tuberculosis  in 
boys,  ii,  24 
Proteid  bodies,  found  in  the  urine,  i,  205 

tests  for,  in  urine,  i,  208 
Psychic  treatment  for  incontinence  of  urine, 

ii,  560 
Puerperium,  pyelitis  in,  ii,  213 
Puncture  in  hydronephrosis,   i,   547 
Pus,  methods  for  estimating,  in  urine,  i,  215 
relation  between,  and  albumin  in  pyuria, 
i,  217 
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Pus,  ill  urine.     See  Pyuria 

Pus    cells,    microscopic    appearance    of,    in 

urine,  i,  215 
Pus  kidneys.     See  Pyuria 
Pyelitis,  ii,  203 

bacteria  causing,  i,  234 
in  children,  ii,  212 
diagnosis  of,  ii,  213 
etiology  of,  ii,  212 
occurrence  of,  ii,  212 
sj^mptoms  of,  ii,  212 
treatment  of,  ii,  213 
contributory  causes  in,  ii,  204 
definition  of,  ii,  203 
diagnosis  of,  ii,  206 
etiology  of,  ii,  203 
in  general,  ii,  203 
lavage  of  kidney  for,  ii,  210 
nephrectomy  for,  ii,  211 
operation  for,  ii,  211 
organisms  present  in,  ii,  204 
pathology  of,  ii,  204 
portals  of  entiy  in,  ii,  203 
in  pregnancy  and  puerperium,  ii,  213 
diagnosis  of,  ii,  214 
etiology  of,  ii,  214 
symptoms  of,  ii,  214 
treatment  of,  ii,  215 
prognosis  in,  ii,  207 
symptoms  of,  ii,  205 
treatment  of,  ii,  207 
urinary  antiseptics  in,  ii,  207 
vaccine  therapy  for,  ii,  210 
Pyelograph,  in  diagnosis  of  polycystic  kid- 
ney, ii,  281 
Pyelography,    in    diagnosis    of    malignant 

renal  tumor,  ii,  284 
Pyelonephritis,    ii,    216 

complicating  vesical  fistula,  ii,  435 
definition  of,  ii,  216 
diagnosis  of,  ii,  220 
operation  for  acute,  ii,  223 
pathological  anatomy  of,  ii,  217 
symptoms  of  acute,  ii,  219 
treatment  of,  acute,  ii,  223 
chronic,  ii,  226 
Pyelotomy,  field  for,  i,  441 
for  renal  calculus,  ii,  139 
Pyonephrosis,  ii,  216 

eonsei-\'ative  treatment  for,  ii,  226,  227 


Pyonephrosis,  definition  of,  ii,  216,  219 

diagnosis  of,  ii,  221 

etiology  of,  ii,  216 

mortality  after  nephrectomy  for,  ii,  231 

pathological  anatomy  of,  ii,  217 

radical  treatment  of,  ii,  231 

due  to  renal  calculus,  ii,  106 

secondary  to  renal  tuberculosis,  ii,  45 

as  sequel  to  rupture  of  kidney,  ii,  297 

symptoms  of,  ii,  219 

treatment  of.  ii,  226 

due  to  vesical  diverticulum,  ii,  375 

X-ray  in  diagnosis  of,  i,  360 
Pyuria,  i,  213 

albumin  in,  i,  216 

appearance  of  urine  in,  i,  214 

chemical  test  for,  i,  215 

definition  of,  i,  213 

examination  of  urine  in,  i,  218 

general  considerations  in  regard  to,  i,  217 

intermittent,  ii,  220 

methods  for  estimating  pus  in,  i,  215 

microscopic  appearance  of  pus  cells  in, 
i,  215 

organisms  present  in,  i,  214,  216 

reaction  of  urine  in,  i,  214 

relation  between  pus  and  albumin  in,  i, 
217 

with  renal  calculus,  ii,  116 

in  renal  tuberculosis,  ii,  65 

sig-niflcanee  of,  in  cystitis,  ii,  450 

sources  of  pus  in,  i,  213 

Race,   influence   of,    on   renal    calculus,   ii, 

99 
Radiography.     See  X-ray 
Radium,  for  carcinoma  of  urethra,  ii,  597 
for  sarcoma  of  urethra,  ii,  599 
in  stricture  of  urethra,  ii,  587 
in  treatment  of  sensory  disturbances  of 

bladder,  ii,  555 
vesical  tumor  treated  by,  ii,  536 
for  vesical  tumors  in  children,  ii,  529 
Rasch's  operation  for  epispadias,  ii,  572 
Rayeris  atlas,  ii,  20 

Rayer's   classification    of   tuberculous    kid- 
neys, ii,  19 
Rectum,  opening  of  ureter  into,  ii,  348 
prolapse  of,  with  exstrophy  of  bladder, 
ii,  386 
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Hcd  blood  cells  in  urine  in  renal  tubercu- 
losis, ii,  06 
Ki'ii  aicuatus.     See  Horseshoe  kidney 
Hen  eloufiatus.     See  Kidney,  elonjiated 
Ken  eloniratus  simplex.     See  Kidney,  sim- 
ple elongated 
Ken   inf'ormis.      See   Lump   kidney 
Ken  seulaneus.     See  Scutiform  kidney 
l\*en  siirmoideus.     See  Sigmoid  kidney 
Keiuil  ealculus.     See  Calculus,   renal 
Kenal  colie,  in  essential  hematuria,  ii,  1 
in  hydronejihrosis,  i,  536 
irritability  of  bladder  with,  ii,  111 
in  movable  kidney,  i,  486 
with  renal  calculus,  ii,  107 
reproduction  of,  as  diagnostic  sign,  i,  371, 

48;-) 
spontaneous  passage  of  stones  during,  ii, 

110 
in  tuberculosis  of  kidney,  ii,  57 
lienal  cysts.     See  Cysts  of  kidney 
Kenal  epistaxis.     See  Hematuria,  essential 
Kenal  hemorrhage.     See  Hemorrhage,  renal 
Renal  infections,  diagnosis  of,  ii,  220 
elimination  of,  in   treatment  of  cystitis, 

ii,  459 
etiology  of,  ii,  216 
organisms  present  in,  ii,  217 
pathological  anatomy  of,  ii,  217 
symptoms  of,  ii,  219 
treatment  of,  ii,  223 
Renal  insutficiency,  i,  301 
amount  of  urine  in,  i,  307 
chemical  findings  of  urine  in,  i,  308 
combination  of  tests  foi-,  i,  335 
comparison  of  two  sides  as  to,  i,  304 
eon.stituents  of  urine  in,  i,  308 
cryoscopy,  of  blood  as  test  for,  i,  305 

of  urine  as  test  for,  i,  310 
disagreeable   sequeljB  of  functional  tests 

for,  i,  334 
in  diseased  kidney,  compared  with  healthy 

organ,  i,  337 
freezing  point  of  blood  as  test  for,  i,  305 
ideals  of  tests  for,  i,  301 
indigo-carmin  test  for,  i,  315 
methods   of    determining,    dependent   on 
examination  of  blood,  i,  304 
dependent  on  examination  of  urine,  i, 
307 


Renal  insufficiency,  methylene-blue  test  for, 
i,  314 

nitrogen  bodies  excreted  in,  i,  307 

operations  on  kidney  in  relation  to,  i,  338 

phenolsulphonephthalein  test  for,  i,  321 

phloridzin   test  for,   i,   312 

phosphates  excreted  in,  i,  309 

physical    characteristics    of   urine    in,   i, 
307 

with  polycystic  kidney,  ii,  279 

possibilities  of  functional  tests  for,  i,  303 

due  to  renal  calculus,  ii,  115 

rosanilin  test  for,  i^  315 

significance  of,  in  urinary  disorders,  i, 
370 

sodium  chlorid  deficiency  in,  i,  309 

stages  of,  i,  302 

tests  for,  dependent  on  examination  of 
blood,  i,   304 
dependent  on  examination  of  urine,  i, 

307 
dependent     on    excretion     of    foreign 
substances,  i,  312 

types  of,  i,  301 

ureteral  catheterization  as  test  of,  i,  333 

value  of  comparative  estimations,  i,  338 
Renal  operations.     See  Operations  on  kid- 
ney 
Renal  palpation.    See  Kidney,  palpation  of 
Renal  parenchyma,  inflammation  of,  ii,  216 

tumors  of.     See  Tumors  of  renal  paren- 
chyma 
Renal  pelvis.     See  Pelvis,  renal 
Renal  secretion,  action   of  nervous  system 
upon,   i,   190 

chemical  and  physical  characteristics  of, 
i,  191 

experiments  on,  i,  181 

general  conclusions  on,  i,  193 

general  considerations  concerning,  i,  175 

gross  anatomy  of  kidney  in  relation  to, 
i,  177 

influence  of  blood  pressure  upon,  i,  183 

normal  amount  of,  i,  191 

normal  rate  of,  i,   273 

relation  between  amount  of,  and  amount 
of  blood  flowing  through  kidney,  i, 
183 

relation  of,  to  constitution  of  blood,  i,  183 

theories  regarding,  i,  176 
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Renal  vascularization,  i,  93 

in  abnormally  placed  kidneys,  ii,  325 
development  of,  i,  93 
effect  of  rotation  of  kidney  upon,  i,  133 
hemorrhage   during   renal   operations   in 

relation  to,  i,  443 
method  of  detecting  variations  in,  i,  444 
Renal    tuberculosis.      See    Tuberculosis    of 

kidney 
Renipuncture,  essential  hematuria  relieved 

by,  ii,  38 
Resection  of  kidney,  i,  430 
in  echinococeus  disease,  ii,  191 
possibility  of,  in  tuberculosis,  ii,  40 
for  renal  tuberculosis,  ii,  83 
surgical  anatomy  of  kidney  with  refer- 
ence to,  i,  408 
Resection  of  ribs,  in  operations  on  kidney, 

i,  12,  398,  405 
Resection    of    urethra,     for    stricture,    ii, 

586 
Rest  in  bed,  in  essential  hematuria,  ii,  7 
before  operations  on  kidney,  i,  377 
in  pyelitis,  ii,  207 

in  treatment  of  movable  kidney,  i,  503 
Retention  of  urine,  ii,  562 
diagnosis  of,  ii,   563 
as  symptom  of  urinai-y  disease,  i,  373 
treatment  of,  ii,  563 
Retention  cysts  of  kidney,  ii,  272 
Retroperitoneal  fat.     See  Pararenal  fat 
Retroperitoneal  incision,  indications  for,  i, 

384 
Retzius,  space  of.     See  Prevesical  space 
Rhabdo-myosarcomatosum,  in  child,  ii,  527 
Ribs,  fracture  of,  with  rupture  of  kidney, 
ii,   296 
relation  of,  to  kidneys,  i,  29,  36 
resection  of.     See  Resection  of  ribs 
Robert's  fermentation  test,  i,  210 
Robson's  incision,  i,  382 
Rosanilin  test  for  renal  insufficiency,  i,  315 
Rotation   of  kidney,   effect  of,   on   axis  of 
renal     pelvis     and     direction     of 
calices,  i,  132 
on  contour  and  form  of  kidney,  i,  133 
on  distribution  of  renal  blood-vessels, 

i,  133 
on  form  of  kidney,  i,  130 
on  location  of  hilum,  i,  132 


Roy-Cohnheim  onkometer,  i,  177 
Rudimentary  kidney,  ii,  310 

Saline  infusion,  after  injury  to  bladder,  ii, 

495 
Salivation,  with  movable  kidney,  i,  493,  494 
Sarcoma,  of  bladder,  ii,  522 
in  children,  ii,  526 
of  kidney,  ii,  239 

of  renal  pelvis  and  ureter,  ii,  262 
of  urethra,  ii,  597 
prognosis  in,  ii,  599 
Schistosoma  hematobium,  ii,  193 
Sehlaginweit's  cystoscope,  i,  285,  289 
Schmidt's  operation,  for  exstrophy  of  blad- 
der, ii,  391 
Scratch-marks,   in   diagnosis   of  renal  cal- 
culus, ii,  129 
examination  of,  ii,  129 
Scutiform  kidney,  ii,  320 
Searcher,    in    examination    of    bladder,    i, 

263 
Sectio  alta.     See  Suprajjubic  section 
Sedatives,  after  renal  operations,  i,  417 
Seminal  vesicles,  involvement  of,  in   renal 

tuberculosis  in  boys,  ii,  24 
Sensory  disturbances  of  bladder,  ii,  554 

treatment  of,  ii,  556 
Sequestration,  cystitis  treated  by,  ii,  474 
Sero-hemorrhagic  cysts  of  kidney,  ii,  272 
Serous  cysts  of  kidney,  ii,  272 
diagnosis  of,  ii,  275 
etiology  of,  ii,  272 
l^athological  anatomy  of,  ii,  272 
symptoms  of,  ii,  274 
treatment  of,  ii,  275 
Serum-albumin,  tests  for,  in  urine,  i,  208 
Sexes,   comparative  frequency   of  movable 
kidney  in  the,  i,  466 
comparative   frequency  of  vesical  diver- 
ticula in,  ii,  372 
difference  in   length  of  ureter  in  the,  i, 

168 
difference  in   weight  of  kidneys  in  the, 

i,  139 
different   topography   of   lumbar    region 

in,  i,  3 
frequency  of  vesical  calculus  in  different, 

ii,"  165 
in  relation  to  pyelitis  in  children,  ii,  212 
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Sexes,   relative  frequency  of   renal   tuber- 
culosis in,  ii,  28 
urclliial  calculus  in,  ii,  183 
variations  in  i)osition  of  kidneys  in  the, 
i.  3.') 
Sliicld-shaped  kidney.     See  Scutiform  kid- 
ney 
Shock,  due  to  rupture  of  kidney,  ii,  298 

treatment  of,  ii,  495 
Side  i)osition.  for  inspection  of  bladder,  i, 

251 
Sifrnioid  kidney,  ii,  320 
Silver,  or-ranic  salts  of,  irriiialioii  with,  in 

jnelitis,  ii,  210 
Silver  iodid  injections  as  aid  to  X-ray  ex- 
amination, i,  350;  ii,  125 
with  X-ray  in  renal  tuberculosis,  ii,  71 
Silver  nitrate,  as  irniiation  (luid  in  pyelitis, 

ii,  210 
Silver  nitrate  injection,  after  operation  for 

vesical  calculus,  ii,  176 
Silver    wire    method    of    nephrotomy,    i, 
448 
removal  of  renal  calculus  by,  ii,  146 
Simon's  incision,  i,  379 
Simon's  method  of  suturing;  vesico-vaginal 

fistula,  ii,  417 
Sims'  posture,  for  inspection  of  bladder,  i, 
251 
in  operation  for  vesico-vaginal  fistula,  ii, 

413 
in  reproduction  of  renal  pain,  i,  500 
Sinus  renalis,   cyst   of,   a  cause  of  hydro- 
nephrosis, i,  528 
structure  of,  i,  150 
Skene's  glands,    appearance   of,   when   in- 
flamed, i,  239,  244 
inflammation  of,  ii,  581 
treatment  for,  ii,  582 
Skin,    treatment   of,   preparatory    to   renal 

operations,  i,  377 
Smeai-s,  in  examination  of  urine  for  tuber- 
cle bacillus,  ii,  64 
Sodium   chlorid,   excretion   of,    as   test    for 
renal  insufficiency,  i,  306,  309 
hemolytic  power  of,  as  test  for  renal  in- 
sufficiency, i,  306 
"Solitaiy  kidney,'*'  ii.  309 
Sonnenburg's  operation,   for  exstrophy  of 
bladder,  ii,  394 


Sound,  in  diagnosis  of  ureteral  stricture,  ii, 
353 
in   diagnosis  of  vesical  calculus,   ii,   169 
in  examination  of  urinary  tract,  i,  237 
Specific  gravity  test,  i,  210 
Speculum,   examination    of   bladder   by,   i, 
253 
hair-pin,  i,  244;  ii,  581 
oblique,  i,  267 
Sphincter  muscle  of  bladder,  i,  197 
Spleen,  relation  of  kidneys  to,  i,  39 
Splenic   flexure   of   colon,   relation   of   left 

kidney  to,  i,  70 
Stalagmite  bladder,  ii,  449 
Stereoscopic  pictures,  i,  349 
Sterilization,  of  ureteral  catheters,  i,  267 

of  water  cystoscope,  i,  294 
Stiles'  operation,  for  episj^adias,  ii,  572 
Stomach,  dilatation  of,  a  cause  of  movable 
kidney,  i,  481,  489 
due  to  traction  by  movable  kidney,  i, 
483,  489 
relation  of  left  kidney  to,  i,  67 
Stone,  in  the  bladder.     See  Calculus,  vesi- 
cal 
in  the  kidney.     See  Calculus,  renal 
in  urethra.     See  Calculus,  urethral 
Strangury  associated  with  rupture  of  blad- 
der, ii,  490 
Stricture,    of   ureter,   ii,    349 

as  cause  of  hydronephrosis,  i,  523,  550 
classification  of,  ii,  352 
congenital,  ii,  356 
etiology  of,  ii,  349 
inflammatory,  ii,  352 
in  renal  tuberculosis,  ii,  68 
traumatic,    ii,    354 
of   urethra,   ii,   585 
treatment  of,  ii,  586 
Stypticin,  for  hematuria,  i,  225;  ii,  7 
Subcostal  artery,  relation  of,  to  lumbar  in- 
cision, i,  16 
Suburethral    abscess.      See    Abscess,    sub- 
urethral 
Sugar,   excretion   of,   in   urine   as   test  for 
functional    capacity    of    urine,    i, 
312 
significance  of,  in  urine,  i,  210 
tests  for,  in  urine,  i,  210 
Supernumerary  kidneys,  ii,  311 
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Suppoits,  in  treatment  of  movabl-e  kidney, 

i,  502,  503 
Suprapubic  operation,  for  excision  of  dis- 
eased area  in  cystitis,  ii,  471 
Suspension   of  kidney.     See   Kidney,   sus- 
pension of 
Sutures,  choice  of,  for  suspension  of  kid- 
ney, i,  506,  507 
in  closure  of  vesico-vaginal  fistula,  ii,  415 
in  nephrotomy,  i,  454 
placing   of,   in  suspension  of  kidney,   i, 

512 
in  rupture   of  bladder,  ii,  493 
in  suprapubic  section  into  bladder,  ii,  182 
Symphysis,  disease  of  prevesical  space  due 

to  injury  of,  ii,  499 
Syphilis,  of  bladder,  ii,  483 
diagnosis  of,  ii,  484 
signs  of,  ii,  483 
treatment  of,  ii,  484 
of  ureter,  stricture  caused  by,  ii,  188,  349 
of  urethra,  ii,  187,  583 
treatment  of,  ii,  584 
of  urinary  tract,  of  bladder,  ii,  188 
of  kidney,  ii,  187 
treatment  of,  ii,  188 

Tabes,  hematuria  associated  with,  ii,  4 
Table,   of  age  for   prolapse  of  urethra  in 
girls,  ii^  577 

of  analysis  of  initial  symptoms  of  renal 
tuberculosis,  ii,   60 

of  average  number  of  renal  calices,  i,  122 

of  average  number  of  renal  fornices,  i, 
122 

of  average  number  of  renal  fornices  and 
calices,  i,  122 

of  comparative  freqi;ency  of  movable 
kidney  in  two  sexes,  i,  466 

of  comparative  size  of  right  and  left  kid- 
ney in  young  children,  i,  124 

of  comparative  sizes  of  kidney  in  adult 
and  newborn,  i,  122 

of  difference  in  length  of  ureter  in  the 
sexes,  i^  168 

of  Edebohls'  results  from  surgical  treat- 
ment of  Bright's  disease,  ii,  291 

of  excretion  of  indigo-camiin  compared 
with  phenolsulphonephthalein,  i, 
331 


Table,  of  excretion  of  phenolsulphonephtha- 
lein in  diseased  kidneys,  i,  329 
by  healthy  kidneys,  i,  324 

of  length  of  divisions  in  uriniferous 
tubule,  i,  159 

of  length  of  kidney  at  different  periods 
during  first  two  years,  i,  124 

of  length  of  renal  pyramids  compared 
with  cortex  at  different  periods  of 
life,  i,  125 

of  length  of  XII  rib  in  fifty  cadavers,  i, 
36 

of  movable  kidney  at  different  ages,  i, 
468 

of  proportion  of  organic  and  inorganic 
substances  in  urine  (Weiss),  i, 
192 

of  relation  between  pyramid  and  cortex 
at  different  ages,  i,  125 

of  relation  between  surface  of  kidney  and 
internal  structure,  i,  439 

of  relative  thickness  of  renal  cortex  and 
medulla,  i,  152 
at  different  periods  of  life,  i,  124 

of  results  of  operation  for  rupture  of  the 
bladder,  ii,  492 

of  size  of  kidney  in  adult  and  newborn, 
i,  122 

of  statistics  of  tuberculous  kidneys  at 
autopsy  with  tuberculosis  else- 
where, ii,  22 

of  statistics  of  tuberculous  kidney  with- 
out tuberculosis  elsewhere,  ii,  22 

of  thickness  of  renal  cortex  and  medulla, 
i,  124 

of  transverse  diameter  of  kidney  at  dif- 
ferent stages  of  development,  i, 
116 

of  variations  in  capacity  of  bladder,  ii, 
361 

of  variations  in  number  of  minor  renal 
calices,  i,  143 

of  variations  in  number  of  renal  papillae, 
i,  143 
Taenia  echinococcus,  ii,  188 
Temperature,  elevation  of,  in  acute  pyelo- 
nephritis, ii,  219 
after  injury  to  bladder  and  urethra,  ii, 

490 
in  malignant  tumor  of  kidney,  ii,  282 
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Tempfratiire,  elevation  of,  in  perirenal  ab- 
scess, ii,  233 
in   pyelitis,  ii,  205,  207 
in  children,  ii,  213 
tlnrinsr   pregnane}'   and   })uerpei-ium, 
ii,  214 
ill  jiyonephrosis,  ii,  220 
with  renal  calculus,  ii,  113 
in  renal  tuberculosis,  ii,  56 
due  to  rupture  of  kidney,  ii,  299 
Tenderness,  area  of,  due  to  ruiture  of  kid- 
ney, ii,  299 
Test,  for  albumin,  in  hematuria,  i,  221 
in  urine,  i,  205,  208 
ajijiaratus  for  use  in  dye,  i,  317 
Houchard's,  i,  307 
clieinical.  for  pyuria,  i,  215 
experimental  polj'uria  and,  i,  336 
Jolles',  i,  205 
j)hIoridzin,  i,  312 
rosanilin,  i,  315 

combination  of  functional,  for  renal  in- 
sufficiency, i,  335 
disagreeable    sequelae    to    functional,    i, 

334 
functional,  for  hydronephrosis,  i,  542 
for  renal  insufiiciency.     See  Functional 
tests 
indigo-carmin,  i,  315 
for  liberation  of  fonnalin,  ii,  207,  210 
metliylene-blue,  i,  314 
phenolsulphonephthalein,  i,  321 
for  proteid  bodies  in  urine,  i,  208 
for  renal  insufficiency,   dependent  upon 
examination  of  blood,  i,  304 
dependent  upon  examination  of  urine, 

i,  307 
dependent    upon    excretion    of   foreign 
substances,  i,  312 
for  serum   albumin,  i,  208 
for  sugar  in  urine,  i,  210 
Thiersch  and  Billroth's  flaps,  ii,  391 
Three-plate  method  of  X-ray  examination, 

i,  348 
Thrombosis  of  veins  in  prolapsed  urethra, 

ii,  575 
Tillmann's  incision,  i,  382 
Topography  of  lumbar  region,  influence  of, 
on   incision   for  renal    operations, 
1,  384 


Transvesical    collection    of   urine    in    renal 

tuberculosis,   ii,   68 
Trauma,  as  cause  of  hydronephrosis,  i,  526 

as  cause  of  movable  kidney,  i,  478 
Trendelenburg  position,  in  excision  of  dis- 
eased area  for  cystitis,  ii,  471 
Trendelenburg's  operation  for  exstrophy  of 

bladder,  ii,  393 
Trigonum,    superior    lumbar,    approach    to 
kidney  by,  i,  386 
blood  supply  of,  i,  16 
boundaries  of,  i,  386,  389 
exposure  of,  i,  388 
incision   lateral   to,  in   extensive  renal 

operations,  i,  398 
nerve  supply  of,  i,  21 
position  and  relations  of,  i,  3,  6 
variable  size  of,  when  XII  rib  is  want- 
ing, i,  28 
vesical,  appearance  of,  i,  263 

with  water  cystoscope,  i,  298 
diagnosis  between   hyperemia   of,   and 
cystitis,  ii,  455 
Tub  treatment  for  cystitis,  ii,  468 
Tubercle    bacillus,    distribution    of,    along 
renal  blood  vessels,  ii,  51 
isolation  of,  ii,  20 

portal  of  entry  for,  in  renal  tuberculo- 
sis, ii,  26 
reaction  set  up  by,  in  kidney,  ii,  31 
in  renal  infections,  ii,  217 
results  following  injection  of  chloroform 

extract  of,  ii,  38 
results   following  injection  of  ether  ex- 
tract of,  ii,  33 
site  of  selection  for  development  of,  in 

kidney,  ii,  32 
in  urine  in  renal  tuberculosis,  ii,  63 
Tuberculin,  in   diagnosis,   of  perirenal   in- 
flammation, ii,  234 
of  renal  tuberculosis,  ii,  63 
parenchymatous   nephritis   following  in- 
jection of,  ii,  33 
in  tuberculosis  of  bladder,  ii,  89 
Tuberculosis,  of  bladder,  ii,  86 
excision  of  bladder  for,  ii,  87 
medical  treatment  for,  ii,  88 
pathology  of,  ii,  86 
prognosis  of,  ii,  87 
treatment  of,  ii,  87 
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Tuberculosis,  caseo-cavemous,  frequency  of 

unilateral,  in  kidney,  ii,  24 
relative  frequency  of,  in  kidney,  ii,  23 
of  epididymis,  ii,  29 
genito-urinary,  frequency  of,  in  men  and 

women,  ii,  28 
of  kidney,  avenue  for  infection  in,  ii,  20 
bladder  symptoms  associated  with,  ii, 

57 
catheterization  of  ureters  in,  ii,  68 
causes  of  death  after  nephrectomy  for, 

ii,  75 
cavity  formation  in,  ii,  38 
changes  in  urine  in,  ii,  59 
complications  following  operation  for, 

ii,    85 
conservative  operations  on  kidney  for, 

ii,  83 
conservative   surgery  for,   ii,  40 
cultural   methods    of    diagnosis   in,   ii, 

67 
cystoscopy  in,  ii,  67 
diagnosis  of,  ii,  61 
with  double  ureters,  ii,  49 
enlargement   of  kidney  in,   ii,   40 
examination  of  other  kidney  in,  ii,  69 
frequency  of,  ii,  21 
at  autopsies,  ii,  22 
at    autopsy    with    tuberculosis    else- 
where, ii,  22 
caseo-eavernous   form   of  unilateral, 

ii,  24 
miliary  form  of,  ii,  22 
primary  occurrence  of,  ii,  25 
functional  tests  in,  ii,  70 
general  symptoms  in,  ii,  56     . 
gross  types  of,  ii,  38 
hematuria  in,  ii,  59 
history  of,  ii,  19 

history  of  operation  for,  ii,  20,  74 
hydronephrosis  associated  with,  i,  528 
immunity  of  bladder  in,  ii,  59 
infection  of  capsule  by  invasion  from 

contiguous  organ,  ii,  27 
infection  through  arterial  blood  system, 

ii,  31 
infection  through  ureter,  ii,  27 
influence  of  age  upon  form  of,  ii,  23 
involvement  of  ureter  in,  ii,  49 
medical  treatment  of,  ii,  72 


Tuberculosis  of  kidney,  methods  of  exam- 
ining urine  for  tubercle  bacillus 
in,  ii,  64 

mortality  after  operation   of,  ii,  74 

nephrotomy  for,  ii,  83 

occurrence  of,  ii,  21 

organisms  secondaiy  to  tubercle  bacil- 
lus in,  ii,  66 

pain  in  kidney  as  symptom  of,  ii,  57 

palpability  of  kidney  and  ureter  in,  ii, 
61 

pathology  of,  ii,  31 

polyuria  in,  ii,  59 

portal  of  entry  for  tubercle  bacillus  in, 
ii,  26 

prognosis  in,  ii,  71 

pus  in  urine  in,  ii,  65 

red  blood  cells  in  urine  in,  ii,  66 

relative  frequency  of  miliary  and  caseo- 
cavernous  forms,  ii,  23 

renal  colic  in,  ii,  57 

renal  symptoms  in,  ii,  56 

resection  of  kidney  in,  ii,  83 

retraction  of  ureter  in,  ii,  68 

secondaiy  infection  in,  ii,  42 

spontaneous  healing  in,  ii,  72 

stricture  of  ureter  associated  with,  ii, 
68,  349 

summary  of  symptoms  of,  ii,  60 

symptomatology  of,  ii,  53 

technique  of  nephrectomy  for,  ii,  76 

theory  of  ascending  infection  in,  ii,  20 

treatment  of,  ii,  73 

tuberculin  in  diagnosis  of,  ii,  63 

tumor  in,  ii,  56 

unilateral   involvement  in  caseo-caver- 
nous  form  of,  ii,  24 

ureter  thickened  in,  ii,  62 

ureters  closed  in,  ii,  40 

ureters  open  in,  ii,  41 

urinary  examination  in,  ii,  63 

vesical  pain  in,  ii,  58 

vesical  symptoms  in,  ii,  58 

X-ray  in  diagnosis  of,  i,  362;  ii,  70 
miliary   experimental   production    of,   in 
kidney,  ii,  32 

relative  frequency  of,  ii,  23 

tuberculosis  of  kidney  associated  with, 
ii,  23 
of  ureters,  ii,  85 
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Tuberculosis  of  uretei-s,  extension  of  tuber- 
culosis through,  ii,  27 
involvement  of,  ii,  49 
pathology  of,  ii,   40,  41,  51 
Tubule,  collecting,  i,  158,  179 
convoluted,  i,  178 
first  convoluted,  i,  156 
junctional,  i,  158 
second  convoluted,  i,  157 
uriniferous,  i,  154 
Tutlicr's  massive  degeneration,  secondary  to 

renal  tuberculosis,  ii,  44 
Tumor,  in  diseases  of  prevesical  space,  ii, 
503 
in  hydronephrosis,  i,  537 
in  malignant  disease  of  kidney,  ii,  248 
perirenal.     See  Perirenal  tumors 
in  jicrirenal  abscess,  ii,  233 
due  to  rupture  of  kidney,  ii,  299 
as  symptom   of   echinococcus  disease  of 

kidney,  ii,  190 
as  symptom  of  malignant  disease  of  kid- 
ney, ii,  282 
of  pyonephrosis,  ii,  220 
due  to  ureteral  injury,  ii,  306 
Tumors,  adrenal.     See  Adrenal  tumors 
of  bladder,  ii,  506 
adenoma,  ii,  515 
angioma,  ii,  525 
carcinoma,  ii,  516 
in  children,  ii,  526 
classification  of,  ii,  507 
cysts  of  vesical  mucosa,  ii,  514 
dermoid  cysts,  ii,  517 
diagnosis  of,  ii,  530 
fibroma,  ii,  522 
fibromyxoma,  ii,  520 
general  considerations  on,  ii,  508 
history  of,  ii,  506 
myoma,  ii,  524 
myxoma,  ii,  520 
papilloma,  ii,  509 
radium  in  treatment  of,  ii,  536 
removal  of,  by  extraperitoneal  supra- 
pubic cystotomy,  ii,  538 
by  high-frequency  cuiTent,  ii,  534 
by  snare,  ii,  534 

by   transperitoneal   suprapubic   cys- 
totomy, ii,  546 
by  vaginal  extirpation,  ii,  537 


Tumors  of  bladder,  sarcoma,  ii,  522 
symptoms  of,  ii,  529 
in  children,  ii,  528 
transition   from   benign   to  malignant, 

ii,  513 
treatment  of,   ii,  533 
in  children,  ii,  529 
of  kidney,  malignant,  adenoma,  ii,  239 
cai'cinoma,  ii,  239 
classification  of,  ii,  236 
diagnosis  of,  ii,  249 
differential  diagnosis  of,  ii,  282 
duration  of,  248 
embryonic.     See  Embryonic  tumors  of 

kidney 
epithelioma,  ii,  262 
frequency  of,  ii,  236 

different  varieties,  ii,  238 
hypernephroma,  ii,  251 
movable  kidney  due  to,  i,  470 
occurrence  of,  238 
papillai-y  epithelioma,  ii,  255 
papilloma,  ii,  255 
of  renal  parenchyma,  ii,  236 
results  of  operation  for,  ii,  284 
sarcoma  of  renal  parenchyma,  ii,  252 

of  renal  pelvis,  ii,  262 
symptoms  of,  ii,  248 
treatment  of,  ii,  284 
of  renal  parenchyma,  benign,  ii,  236 

malignant,  ii,  237 
of  renal  pelvis,  benign,  ii,  237 

malignant,  ii,  255 
of  ureter,  ii,  236 
epithelioma,  ii,  262 
papillary  epithelioma,  ii,  255 
sarcoma,  ii,  262 
Typhoid    bacillus,    in   renal    infections,    ii, 

217 
Typhoid  fever,  disease  of  prevesical  space 
caused  by,  ii,  502 

Ulcer  of  bladder,  classification  of,  ii,  479 

as  complication  of  cystitis,  ii,  479 

diagnosis  of,  ii,  480 

etiology  of,  ii,  479 

symptoms  of,  ii,  479 

treatment  of,  ii,  480 
"Unsymmetrical  kidney,"  ii,  309 
Urachus,  patent,  ii,  372 
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Urea,  excretion  of,  in  renal  insufficiency,  i, 
303 
as  test  for  renal  insufficiency,  i,  308 
Ureter,  abnormal  curves  of,  a  cause  of  hy- 
dronephrosis, i,  524 

abnormal  division  of,  ii,  331 

actinomycosis  of.     See  Actinomycosis 

anatomy  of,  i,  168 

arteries  of,  i,  170 

bifurcated,  renal  calculus  with,  ii,  126 

bimanual  palpation  of,  i,  240 

blood-vessels  of,  i,  170 

changes  in,  during  development,  i,  84 

closure  of,  due  to  rupture  of  kidney,  ii, 
297 

course  of,  i,  168 

cysts  of,  ii,  349 

dilatation  of,  with  bougies  in  removal  of 
stone,  ii,  160 

dimensions  of,  i,  168 

disease  of,  suitable  for  X-ray  diagnosis, 
i,  352,  362 

double,  formation  of,  ii,  330 

theories  as  to  formation  of,  ii,  327 
with  tubercular  kidneys,  ii,  51 
X-ray  in  diagnosis  of,  i,  366 

funnel-shaped,  ii,  68 

golf -hole,  ii,  68 

hematvaria  due  to   abnormalities  of,  220 

high    insertion    of,    associated    with    hy- 
dronej^hrosis,  i,  526 

implantation  of,  into  bowel  or  skin,  ii,  88 

incisions  for  exposure  of,  i,  379 

independent,     to    horseshoe    kidney,    ii, 
316 

infection  through,  in  renal  tuberculosis, 
ii,  27 

inspection  of,  i,  243 

involvement  of,  in  renal  tuberculosis,  ii, 
49 

lesions  in,  caused  by  Bilharzia  hematobia, 
ii,  195 

lymphatics  of,  i,  171 

macroscopic  structure  of,  i,  154,  169 

maldevelopment  of.    See  Maldevelopment 
of  ureter 

method   of   detennining   location   of   ob- 
struction in,  ii,  120 

nerves  of,  i,  171 

operations  on.    See  Operations  on  ureter 


Ureter,   pain   in,    associated  with   essential 
hematuria,  ii,  6 
palpation  of,  for  calculus,  ii,  117 

in  renal  tuberculosis,   ii,  61 
peristalsis  in,  i,   194 
physiology  of,  i,  194 
plastic  operations  on,  in  hydronephrosis, 

i,  552 
prolapse  of.     See  Prolapse  of  urethra 
ramifying,  i,  139 

retraction  of,  in  renal  tuberculosis,  ii,  68 
single,  oi:)ening  into  vagina,  ii,  342 

opening  into  vestibule  of  vagina,  ii,  343 
stricture  of.     See  Stricture  of  ureter 
supernumeraiy,     blood  -  vessels     causing 
compression  of,  i,  525,  550,  551 
opening  into  female  urethra,  ii,  339 
opening  into  vagina,  ii,  342 
opening  into    vestibule   of   vagina,   ii, 
346 
symptoms  connected  with,  in  urinary  dis- 
orders, i,  372 
syphilis  of,  ii,  188 

thickening  of,  in  renal  tuberculosis,  ii,  62 
torsion  of,  i,  367 
transvesical  opening  of,  ii,  161 
treatment  of,  in  kidney  operations,  i,  410, 
414 
after  nephrectomy  for  tuberculosis,  ii, 
80 
tumoi"s  of.     See  Ti;mors  of  ureter 
veins   of,   i,   171 

X-ray  in  diagnosis  of  disease  of,  i,  362 
Ureteral   branches,   development  of,  i,  103 
Ureteral  calculus.     See  Calculus,  ureteral 
Ureteral  fever,  i,  269 
Ureteral  fistula.     See  Fistula,  ureteral 
Ureteral    orifices,    abnormal,    opening   into 
Fallopian  tube,  ii,  347 
abnonnal  opening  into  female  urogenital 
tract,  ii,  338 
opening  into  Gartner's  duet,  ii,  347 
opening  into  rectum  and  cloaca,  ii,  348 
opening  into  uterus,  ii,  347 
opening  into  vagina,  ii,.341 
opening   into   vestibule   of   vagina,   ii, 
343 
difficulty  in  finding,  i,  266 
dislodgment  of  stone  lodged  in,  ii,  160 
finding,  with  water  cystoscope,  i,  297 
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I'rotoral  (inficos,  inii)lantation  of,  into  ree- 
tiini  for  exstrophy  of  bladder,  ii, 
400 

method   of   tiii(liii,i.',   i,   203 

variety  in  appearance  of,  i,  265 
['reteritis,  due  to  rnpturo  of  kidney,  ii,  297 
Ureteritis  cystica,  ii,  349 
Uretero-nreteral    anastomosis    for    ureteral 

fistula,  ii,  437 
Uretero-vesical     anastomosis    for    ureteral 

fistula,  ii,  438 
Uretei-s,  catheterization  of.     See  Catheteri- 
zation of  uretei's 

discharfje  of  urine  from,  i,  263 

implantation  of,  into  bowel  for  exstrophy 
of  bladder,  ii,  396 

influence  of  closure  of,  upon  renal  tuber- 
culosis, ii,  40 

influence  of  open,  ujion  renal  tuberculo- 
sis,  ii,   41 

methods    of    treatini;:    in    extirpation    of 
bladder  for  cancer,  ii,  551 

tuberculosis    of.      See    Tuberculosis    of 
ureters 
Urethra,  absence  of,  ii,  564 

anatomy  of  female,  ii,  370 

anomalies  of,  ii,  564 

arteries  of,  ii,  371 

bacteria  in,  i,  229 

caruncle  of.     See  Caruncle,   urethral 

chancre  of,  ii,  187 

compression  of,  a  cause  of  hydronephro- 
sis, i,  526,  550 

double,  ii,  564 

examination  of,  through  speculum,  i,  247 

extirpation    of,    for    carcinoma,    ii,    596, 
597 

hematuria  due  to  abnormal  conditions  in, 
i,  220 

injection    of,   in   retention    of   urine,   ii, 
563 

injuries  of.     See  Injuries  of  bladder  and 
urethra 

inspection  of,  i,  243 

length  of,  in  adult  woman,  i,  248;  ii,  370 

lesions  in,  caused  by  Bilharzia  hematobia, 
ii,  195 

lymi)hatics  of,  ii,  371 

malfonnations  of.    See  Malformations  of 
urethra 


Urethra,  nerves  of,  ii,  371 
new  growths  of,  ii,  588 
carcinoma,  ii,  593 
carinicle,  ii,  588 
classitication  of,  ii,  588 
fibroma,  ii,  591 
fibromyoma,  ii,  591 
mucous  polypi,  ii,  591 
myoma,  ii,  591 

obstruction     of,     a    cause    of    hydro- 
nephrosis, i,   526,  550 
sarcoma,  ii,  597 
opening  of  ureter  into,  ii,  339 
operations  on.  See  Operations  on  urethra 
pain  in,  as  means  of  diagnosis,  i,  374 
palpation  of,   i,  237 
prolapse  of.     See  Prolapse  of  urethra 
stricture   of.      See    Stricture   of   urethra 
structure  of,  ii,  370 
stone  in.     See  Calculus,  urethral 
symptoms  associated  with,  in  renal  and 

ureteral  calculi,  ii,  111 
symptoms  connected  with,  in   urological 

diagnosis,  i,  374 
syphilis  of.     See  Syphilis  of  urethra 
vaginal.     See  Hypospadias 
veins  of,  ii,  371 
Urethral  fistula.     See  Fistula,  urethral 
Urethritis,  ii,  579 
acute,  ii,  579 
chronic,  ii,  580 
external,  ii,  582 
symptoms  of,  i,  374 
treatment  of  acute,  ii,  579 
treatment  of  chronic,  ii,  581 
Urethroscopy,  method  of,  i,  247 
Urinary  analysis,  value  of,  in  pj'elitis,  ii, 

206 
Urinary  antiseptics  in  pyelitis,  ii,  207 
Urinary   disorders,   abnormal   condition   of 
urine  in,  i,  370 
bladder  symptoms  in,  i,  372,  373 
history-taking  in,  i,  369 
influence  of  heredity  in,  i,  369 
pain  as  symptom  of,  i,  371 
present  illness  in,  i,  369 
renal  insufficiency  in,  i,  370 
renal  symptoms  in,  i,  370 
reproduction  of  renal  colic  in,  i,  371 
symptomatology  of,  i,  369 
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Urinary  disorders,  urethral  symptoms  in,  i, 
374 
vesical  symptoms  in,  i,  372,  373 
Urinary  examination,  i,  203 
in  cystitis,  ii,  451 

in  diagnosis  of  movable  kidney,  i,  499 
in  hydronephrosis,  i,  539 
in  pyelitis,  ii,  206 
in  pyuria,  i,  218 
in  renal  tuberculosis,  ii,  63 
Urinaiy  organs,  physiology  of,  i,  174 
Urinary  tract,  abdominal  portion  of,  i,  241 
actinomycosis  of.     See  Actinomycosis 
avenue  for  infection  of,  i,  233 
bacteria  causing  infection  of,  i,  231,  232, 

233,  234 
bacteria  in  upper,  i,  230 
bilharziosis  of.     See  Bilharziosis 
divisions  of,  for  palpation,  i,  237 
examination  of,  by  means  of  Nitze  cysto- 
scope,  i,   284 
in  women,  i,  236 
anesthesia  in,  i^  251 
cystoscopes  employed  in,  i,  277 
by  inspection,  i,  242 
instruments  for,  i,  244,  251 
by  palpation,  i,  237 
by  percussion,  i,  236 
by  sound,  i,  237 
technique  of,  i,  251 
urethroscopy  in,  i,  247 
palpation  of,  i,  237 
pelvic  portion  of,  i,  237 
renal  portion  of,  i,  242 
sound  in  examination  of,  237 
syphilis  of.      See   Syphilis 
Urination,  character  of,  with  vesical  diver- 
ticulum, ii,  375 
difficult,  with  vesical  diverticulum,  ii,  375 
interruption  of,   as  symptom   of   vesical 

calculus,  ii,  169 
normal  act  of,  i,  202 
normal  frequency  of,  ii,  555 
frequent,  in  cystitis,  ii,  449 
in  neuroses  of  bladder,  ii,  555 
in  pyelitis,  ii,  205 

in  children,  ii,  213 
in  renal  tuberculosis,  ii,  58 
as  symptom  of  vesical  calculus,  ii,  168 
in  urinaiy  disorders,  i,  373 


Urination,  painful,  in  cystitis,  ii,  449 
in  neuroses  of  the  bladder,  ii,  554 
in  renal  tuberculosis,  ii,  58 
as  symptom  of  vesical  calculus,  ii,  168 
in  vesical  diverticulum,  ii,  375 
Urine,  abnormal  condition  of,  in  diagnosis 
of  urinary  disorders,  i,  370 
abnormal  substances  in,  i,  205 
acidity  of,  i,  209 
action  of  nervous  system  on  secretion  of, 

i,  190 
amount  of,  in  health,  i,  307 

in  renal  insufficiency,  i,  308 
amount  of  solids  in,  in  health,  i,  192 
bacteria  in.     See  Bacteriuria 
blood  in.      See   Hematuria 
casts  in,  i,  211 
changes   in,    with   renal   tuberculosis,   ii, 

59 
character  of,  during  polyuria,  i,  185 
chemical  characteristics  of,  i,  204 
chemical  and  physical  characteristics  of, 

i,  191 
chemical    findings    of,    in    renal    insuffi- 
ciency, i,  307,  308 
collection  of,  from  kidney  with  catheter, 
i,  273 
transvesically,   i,  334 
collection  and  preservation  of,  for  exam- 
ination, ii,  458 
comparison   of,   from  bladder  with  that 

from  ureter,  i,  275 
condition  of,  on  both  sides  in  relation  to 
operation   for   ureteral   fistula,   ii, 
437 
ciyoscopy  of,  i,  310 
electric   conductivity  of,   i,    193 
epithelial  cells  in,  i,  211 
estimation  of  acidity  in,  i,  209 
estimation  of  sugar  in,  i,  210 
examination  of,  i,  203 
for  bacteria,  i,  212 
in  pyuria,  i,  218 
in  renal  calculus,  ii,  115 
freezing  point  of,  i,  310 

in  health,  i,  193 
gas  in.     See  Pneumaturia 
hemoglobin  in.     See  Hemoglobinuria 
incontinence    of.      See    Incontinence    of 
urine 
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Fniio,  increase  of  solids  in,  during  poly- 
uria, i,  ISC 
manner  of  discharge  from  ureters,  i,  263 
methods  of  delerminin":  renal  incapacity 

by  examination  of,  i,  307 
methods  for  estimating  ])us  in,  i,  215 
method  of  obtaining,  from  kidney  with- 
out catheterization,  i,  263,  267 
methods   of   securing  and   preserving,   i, 

203 
microscopic  appearance  of  i)us  cells  in, 

i,  215 
microscopic  examination  of,  i,  211 
normal  amount  of,  i,  191 
phosphates  in.     See  Phosphaturia 
physical  changes  in,  due  to  presence  of 

blood,  i,  221 
physical  characteristics  of,  i,  204 

in  renal  insufficiency,  i,  307 
preparation  of,  for  microscopic  examina- 
tion, i,  211 
preservation  of,  i,  203 
proteid  bodies  found  in,  i,  205 
pus  in.     See  Pyuria 
rate  of  secretion  of,  i,  273 
reaction  of,  i,  191,  192,  208 

in  pyuria,  i,  214 
relation  between   amount  of,   and  blood 

flowing  through  kidneys,  i,  185 
relation    between    composition    of,    and 

health,  i,  307 
retention  of.     See  Retention  of  urine 
specific  gravity  of,  i,  204 
sugar  in,  i,  210 
suppression  of.     See  Anuria 
transvesical  collection  of,  i,  274 
transvesical  method  of  collecting,  m  renal 

tuberculosis,  ii,  68 
turbidity  of,  in  jiyuria,  i,  214 
in  renal  tuberculosis,  ii,  60 
value  of  transvesical  specimen  of,  i,  274 
Uriniferous  tubules.     See  Tubules 
Uronephrosis,  definition   of,  i,   .520 
Urotropin,  use  of,  in  acute  cystitis,  ii,  457 
in  chronic  cystitis,  ii,  460 
before  and  after  operation  for  vesical 

calculus,  ii,  176 
in  pyelitis,  ii,  207 
in  children,  ii,  213 
Uterus,  opening  of  ureter  into,  ii,  347 


Vaccine  therapy,  in  acute  cystitis,  ii,  457 

in  pyelitis,  ii,  210 
Vaccines,  autogenous,  in  pyelitis,  ii,  210 

in  pyelonephritis,  ii,  223 
Vagina,  opening  of  ureter  into,  ii,  341 
Valentine  endoscope,  i,  278 
Van  Dam's  operation,  for  vesical  diverticu- 
lum, ii,  381 
Varicocele,   with  malignant  tumor  of  kid- 
ney, ii,  282 
Vasa  reet83,'i,  162 
Vascular  pedicle,  tying  of,  in  nephrectomy 

for  renal  tuberculosis,  ii,  76 
Vascularization  of  kidneys.    See  Renal  vas- 
cularization 
Veins,  of  bladder,  ii,  369 
of  lumbar  region,  i,  21 
thi'ombosis  of,  in  prolapsed  urethra,  ii, 

575 
of  ureter,  i,  171 
of  urethra,  ii,  371 
renal,  anomalies  of,  i,  436 

arrangement  of,  in  relation  to  opera- 
tions on  kidney,  i,  432 
collecting,  of  kidney,  i,  434 
comparison   of,   with  renal  arteries,  i, 

435 
of  cortex,  i,   162 
development  of,  i,  99 
supernumerary,  i,  436 
Vena  cava,  displacement  of,  in  operations 

on  kidney,  i,  394 
Vermifonn    appendix,   bacteriuria   relieved 
by  removal  of,  ii,  212 
distinction    between    concretion    in,    and 

ureteral  calculus,  i,  366 
hydi'onephrosis  due  to  adhesions  of,  i,  528 
Vertebras,  relations  of  kidney  to,  i,  34 
Vertebral  column,  curves  of,  in  adult,  i,  28 
curves  of,  in  fetus,  i,  28 
relation  of,  to  lumbar  region,  i,  28 
Vesical  calculus.     See  Calculus,  vesical 
Vesical    diverticulum.      See    Diverticulum, 

vesical 
Vesical  mucosa,  examination  of,  i,  259 
Vesico-intestinal  fistula,  pneumaturia  asso- 
ciated with,  i,  226 

Walker's  eystoscope,   combined  with  litho- 
trite,  i,  290 
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Wassermann  reaction,  in  syphilis  of  urin- 

aiy  tract,  ii,  188 
Water,  drinking  of,  in  pyelitis,  ii,  207 

in  treatment  of  renal  and  ureteral  cal- 
culus,  iij   137,   138 
urine     affected    by    consumption    of,    i, 
307 
Water  cystoscope,  catbeterizing  of  ureters 
'by,  i,  298 
disinfection  of,   294 
essentials  in,  i,  285 
examination  by,  i,  296 
in  functional  tests  for  renal  insuflSciency, 

i,  334 
for  insiDection  and  irrigation,  i,  292 
lenses  in,  i,  287 
modifieations  of,  i,  289 
optical  principles  of,  i,  287 
principles  of,  i,  284 
prism  in,  i,  288 
structure  of,  i,  286 
types  of,  i,  285 
varieties  of,  i,  289 
in  vesical  tumor,  ii,  530 
Watson's  method  for  total  extirpation   of 

bladder,  ii,  551 
Wax-tipped  catheter.     See  Catheter,  wax- 
tipped 
Wax  mixture,  preparation  of,  for  catheter, 

ii,  127 
Weiss'  table,  i,  192 
Wolffian  body,  develojjment  of,  i,  77 
Wolffian     duct,     development     of,     i,     75, 
78 
relation  of,  to  kidney-anlage,  i,  83 
Wound,  closure  of,  after  kidney  operations 
in  general,  i,  415 
after  nephrolithotomy,  ii,  149 
after  pyelotomy  for  renal  calculus,  ii, 

143 
in  suprapubic  section,  ii,  183 
Wounds,  stab  or  gunshot,  of  kidney,  ii,  303 
of  ureter,  ii,  306 

X-ray,  aids  to  use  of,  i,  125,  349 

aids  to  examination  by,  for  vesical  diver- 
ticulum, ii,  379 
apparatus  for,  i,  347 
bismuth  injection  as  aid  to,  i,  368 
cases  suitable  for,  i,  352 


X-raj^s,    collargol   injections   as   aid    to,   i, 
349,   360 
distention  of  bladder  in  diagnosis  bv,  i, 

368 
as  guide  to  operation  for  renal  calculus, 

i,  358 
importance  of,  in  urological  diagnosis,  i, 

346 
methods  of  employing  in  urological  diag- 
nosis, i,  346 
methods  of  examination  by,  i,  348 
outfit  required  for,  i,  347 
posture  of  jiatient  in  use  of,  i,  348 
preparation  of  jialient  for,  i,  347 
silver  iodid  injections  as  aid  to,  i,  349, 

350 
stereoscopic  pictures  in  examination  by, 

i,  349 
in  treatment  of  sensory  disturbances  of 

bladder,  ii,  555 
use  of,  in  diagnosis  of  displaced  kidney, 
i,  360 
of  double  ureter,  i,  366 
of  eehinococcus  disease  of  kidney,  ii, 

191 
essential  hematuria  and  nephralgia, 

ii,   6 
of     hydronephrosis,     i,     360,     544, 

550 
of  hypernephromata,  i,  360 
of  horseshoe  kidney,  i,  360 
of  inflamed  kidney,  i,  362 
of  movable  kidney,  i,  499 
of  pyelitis  in  children,  ii,  213 
of   renal    and    ureteral    calculus,    ii, 

125,   132 
of  renal  calculus,  i,  352 
of  renal   conditions  other  than   cal- 
culus,  i,   360 
of  renal  disease,  i,  352 
of  renal  infections,  ii,  222 
of  renal  tuberculosis,  i,  362 ;  ii,  70 
of  rupture  of  bladder,  ii,  491 
of  stricture  of  ureter,  ii,  352 
of  ureteral  calculus,  i,  362;  ii,  137 
of  ureteral   dilatation,  i,  366 
of  urethral  calculus,  ii,  186 
of     vesical     calculus,     i,     367;     ii, 

186 
of  vesical  diverticulum,  ii,  379,  381 


652 


INDEX    OF    SUBJECTS. 
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